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» Abstract
A recent probabilistic seismic hazard analysis for Egypt Is performed in Table (1): Deaggregation of seismic hazard for return period 475 year at
terms of the Peak Ground Acceleration (PGA) and Spectral = ... bectustering  Seismotetonic Minimum rectonic Riction o A (PGA, 0.2and 1s)
Acceleration (SA) for 475 and 2475 years return periods. In the current; o I e A
study, an earthquake catalog of Egypt and its surrounding from 2200 e e e A \f— City
BC to 2016 AD .Two de-clustering algorithms, three seismotectonic L/ — o T [ LTI P - D(Km) M,  D(Km) Mw D (Km) Mw
models, and four Ground Motion Prediction Equations (GMPEs) are Y, W Lt EE Rt ST EEEEEE R A I 4 1 R —— |

implemented through the logic-tree framework to overcome the e \ \\M%.,m. TEEgEmEEE i e Lz %} L st AA,?S[,EZEQ:B; - e s
epistemic uncertainties associated with the seismic hazard inputs. The e G T = 1 | T e g Al Ismiliyah 207 452 1817 464 14846  6.21
sensitivity analysis for the declustering algorithms, seismotectonic A — b B HH R T T B e e T R
models, and GMPEs. Sensitivity analysis shows that seismic hazard| | === /\m“\\ ,dw e e —— R EEH R R B Af;dﬁyﬂ?a' e i Toom Taee Taes Toc
results of the cities located at the unstable shelf are highly affected with D Al Fayyum 2291 461 2396 457 12893  6.12
variation in the de-clustering algorithms. Also, the hazard values of| |Figure (2): The logic tree’s branches implemented in hazard calculation. Figure (4):Variation in ground-motion (PGA, 475 years return period) due to Alflhg{g%ah gg:gg 45_614 gi% 45_514 igg:ii g:gi
these cities are highly affected by the seismotectonic models as the | Thegiven number represent the weight of each branch. the use of different (A) seismotectonic models (B) different Ground Motion AlMinya 28.84 446 3213 445 25245 641
acceleration values obtained by using a regional seismotectonic model | N . S Prediction Equations. A'chfnhy‘;i‘h e
zg?srr:g\z\éi;oi?snmct)zeeIsac'?'illsrféls%rl]tsVc?;utehse cc)llijst:;gerggabt?/onthsehoc\:\?tallheactl : ; X > > Sensitivity analysis shows that seismic hazard results of the cities Al_gzvig?yah ;‘gig igi ;‘gég jgg ;gg%ﬁ g}é
Newbie City i highly exposed (o high levelsof ground motion in 475 e oclusting algartime, diggy e e | A o a2
and 2475 years return periods and at the short and long spectral 0505 - ————— Asyut 30.65 436 3044 436 27227  6.47
periods (1 sec.) On the other hand, cities located in the NW part of - b 0 | . - anerad e e o T B Bt S e e
Egypt are highly affected by the long period seismic waves generated 025 06t = L..m.., A g BaniSuef 5012 439 2126 436 15815  6.07
by earthquakes initiating at the Hellenic Arc. T Western Deser 046 e PRy o T MO X Kafr Ash Sheikh 53.75 498 5644 497 30197  6.79

0.005 I 0.31 R CaifoGua Marsa Matruh 558 493 64.01 494 30247  7.26

»Hazard calculation | e e i e e e S Nubwia

Earthquake hazard analysis has been applied in Egypt using PSHA.| * ] [0 0203 I Quser
The catalogue has been collected from international and local SOUrCeS. | s = - ——— 21 el | e 3/ Safag? _
The catalogue spans periods from 2200 BC up to 2016 AD. This b 25 26 27 28 29 30 31 32 33 34 3536 ¥ e < “ =2 = ?Hj"g‘”da Shamal Sinal

Sharm EIl-Sheikh

catalogue covers the spatial region spanning at 20.00° to 38.00 E° and Figure (3): The estimated PGA for Egypt at (a) 475 and (b) 2475 years return
20.00° to 38.00° N with unified earthquakes sizes moment magnitude | |[Periods respectively

scale (fig. (1). PSHA is utilizing Cornell-McGuire (Cornell, 1968;: > Sensitivity analysis

McGuire, 1976) approach.) through logic tree (fig 2).. Computations| Sensitivity analysis is performed to detect which parameters are the most critical for the
have been done using a grid spacing of 0.5°X0.5° using CRISIS 2012 hazard computation. The aim of the present sensitivity analysis Is to view how the performed to determine the impact of the different alternatives used
(Ordaz et al. 2012) software code, in terms of rock-site for the (PGA) variations in the alternative parameter assessments impact PSHA statistics (EI-Hussain et by Gaber et al., (2018) and to indicate the sources having high

and Spectral Acceleration (SA) at (0.2, 0.5, 1.0 and 2.0 Sec) for 475 al., (2012). Sensitivity analysis (SA) is the study of how the variation (uncertainty) in the ‘ contribution in producing the ground mation at the major cities in

: - .1 output of a mathematical model can be apportioned, qualitatively or quantitatively, to | 0,10 (5): A sketch of the structural aspects of Egypt (after Said, 1962 Egypt. The seismic hazard maps show that the high values of
and 2475 years return periods). The obtained ground mOtON gifferent sources of variation in the input of (Gaber et al., 2018). Sensitivity analysis was igure (5: He P gypt (after Said, 1962). g?ofjpna otion are concentrated Fn the NE part of Egy%t “round the

acceleration values are contoured, for return period 475 and 2475 t0| investigated for 27 cities of Egypt using two parameters controlling the estimation of :
produce hazard contour maps for the PGA and SA (0.2, 0.5, 1, and 2 (PSHA) in the framework of the Cornell McGuire method; the parameters are (1- »>Deaggregation Gult of Aqua, Gult O.f Suez and Northern Rec_l Sea. T.h e results qf
Sec) as shown in .(fig.3). seismotectonic model 2- Ground Motion Prediction Equation). The results of the sensitivity | Seismic hazard deaggregation was utilized for the first time by Bernreuter | tN€ USed seismotectonic models show that regional seismotectonic
. analysis (fig4 A) show that the models of Abou El-Enenan (2010) and El-hadidy (2012) | (1992). Since this time, deaggregation studies were extensively used, discussed | models (old) (e.g El-sayed et al., 2001) are less efficient than the
4 AP A CTERR L T R have similar behavior, while the model obtained by the El-sayed et al., 2001 shows | and improved by many authors (e.g., McGuire 1995; Frankel 1995; Harmsen et | modern ones. Recent seismotectonic models based on the recent
different behavior. We refer the similarity between the models obtained by Abou Elenean | al. 1999; Bazzurro and Cornell 1999; Harmsen and Frankel 2001; Pelae’z et al. | seismicity data obtained by the ENSN show similar behavior and
2010 and El-hadidy 2012 to the used data set. Also these two models are detailed models. | 2002; Tselentis and Danciu 2010; Abdi et al. 2013).seismic hazard values were | the generated ground motion are almost equal. Another aspect Is
Also the impact of the selected model is very clear especially for the cities close the active | deaggregated to determine the sources that contribute at hazard levels of 27 | detected, this aspect is that the cities close to the active seismic
seismic zones in Egypt (e.g Nuwbie city is very close to the Gulf of Agaba, Sharm EIl- | Egyptian cities by using CRISIS 2012 (Ordaz et al. 2012). The deaggregation | sources (e.g the Gulf of Agaba, Gulf of Suez and Northern Red sea)
sheikh and Safaga cities are close to the northern Red Sea, Cairo Is close to Dahshour . utilized for PGA and SA (0.2, 1Sec) at 10 and 2 % probability of exceedance In | gre highly affected by using different seismotectonic models. On
seismic source). Th_e change in the se_lsmot(?cto_nlc model is little for th_e c_ltles Io_cated at | 50 years (re:turn per_lod of 475 and 2_475 years). The deaggregatlon_s_tudy W|_II the other hand the change of the seismotectonic model has less
relatively farther distances to the active seismic sources (e.g North Sinai, Damitta, Al- | help determine the distance and magnitude values that are mostly participating in
Behira, Kafr Elsheikh and Portsaid) . the hazard, at certain cities. (fig (6). A straight analysis of geographic
The current hazard estimation used four GMPEs (Abrahamson-Silva (2008), Boore- | deaggregation enables us to identify sources involved in the hazard, such as : : :
Atkinson (2008) NGA, Campbell-Bozorgnia (2008) NGA, and Chiou-Youngs (2008) | active faults, and to determine predominant earthquakes for a site (Marin et al., notlf:e that for the PGA and short perlod_specFraI period, the ground
NGA) to represent the ground motion generated by the active shallow crust seismic | (2004). Results of the deaggregation are shown in table (1). motion values are highly affected by using ditferent alternatives of
sources. The results of the sensitivity analysis show that there two behaviors to the effect of — the GMPEs. This great variation reflects the urgent need of
the selected GMPEs. Effect at the PGA and 0.2 sec. spectral acceleration and another P estimating local GMPE for Egypt especially for the PGA and short
behavior at the long spectral period (1 sec.). Regarding the PGA and short period SA, we period SA. While the impact of using different GMPEs has less

Conclusion
The sensitivity analysis and seismic hazard disaggregation are
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Impact on the sites located far from the active seismic sources.
Concerning the effect produced by the use of different GMPEs, we
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] o BRI 7 can classify the results into cities which has on impact (e.g North Sinai, Damitta, Marsa : B Figure (6): Deaggregation results at Impact on the Ground motion calculation at longer spectral periods
m oM< | » - Matrouh, Alexanderia, Al-Dakhlia and Al-Wadi Algadid), cities with minor impacts (e.g Al- : B PGA for 475 year return period at |{(1Sec.). Results of the deaggregation of seismic hazard show that
M7 S 5 3 Ismailia, Al-Shargia, Al-Qalubyia, Cairo, Giza, and Fayoum) (fig 5). And cities with major .. N NUB (Nubwia) the PGA affecting the major cities in Egypt have high contribution

Impact (e.g Nuwbei, Sharm El-sheikh, Safaga). The results of the sensitivity analysis for
the cities at long spectral periods (1 sec.) show that all the cities have the same range of
ground motion variability.(fig.4B)

of the seismic sources located at distances 15 km to 70 km
generating earthquakes having magnitudes ranging between 4.3 Mw
and 5.6 Mw. While at longer spectral periods have the magnitude
range of 6.0 Mw and 7.2 Mw located at distances 25 km to 305 km.

Figure (1): seismicity of Egypt from 2200BC to 2016).
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