ABSTRACT

Title: A seismological study on some localities in Nile Delta, Egypt
The Nile Delta is an important area in Egypt due to its population, the presence of strategic projects and important archeological sites. The study area covers Nile Delta where it lies between Latitudes 30° and 31° 30´ N and longitudes 29° 33´and 32° 20´ E. 
This study presents important analysis as follows: 
The first one demonstrates the focal mechanism solutions of earthquakes occurred in the area. These analyses deal with the mechanism of faulting which occurs during an earthquake. The focal mechanism study illustrates the seismic fault model, its nodal planes etc. Two events of magnitude >4 were selected to carry out the focal mechanism solutions. The applied method (software package) was developed by Suetsugu, (1995) and provides a plot of the data and nodal lines. The focal mechanism solutions of these events represent normal fault movements with slightly strike slip component. The two nodal planes are trending in the WNW-ESE and ENE-WSW directions.
The second study is focused on estimation and evaluation of the site effect of many sites in the Nile Delta area. Sixty-four boreholes have been collected to calculate the shear wave velocity (Vs) and density values for this area. The Quarter-wave length method is applied to estimate the site effect depending on the fundamental frequency of every borehole. The estimated Vs and density values are used to calculate the amplification factor. The diminuation factor is also estimated assuming the Kappa parameter (K0). The site effect is evaluated by multiplying the amplification and diminution factors the SIT-AMP program, Boore (2003). This site effect is demonstrated in contour lines in the Nile Delta map. This map shows that the site effect varies from place to place representing high values inside the Nile Delta area where the alluvium sediments exit in large thickness. The high zone of the site effect is reduced towards the boundaries of the area according to the thickness and the type of the sediments. The fundamental frequencies are demonstrated also in contour lines which illustrate that the low fundamental frequency values are located at areas of large site effect values. The site effect analysis indicates that the Nile Delta deposits are significant in the ground motion. The amplification reaches up to 5 times of the hard rock sites. This effect should be taken in consideration in earthquake-resistant design. In addition, the fundamental frequency of each site is important for engineering purposes to avoid the resonance that can cause a full collapsed for the buildings. 
The third topic of study deals with the intensity attenuation characteristics (i.e., intensity decay with distance, general intensity attenuation model, attenuation of ground acceleration and distribution maps of the maximum and average intensity) in the Nile Delta area. The decay rate is determined in light of the azimuthally axis of measurement in the isoseismal maps. Four zones of trends (the N-S, E-W, NE-SW and NW-SE) are considered. The result indicates that the decay rate varies slightly with the azimuthally changes. This result is expected in the study region which is characterized by a very thick layer of the Nile deposits. The alluvial deposits have nearly the same site effects on the seismic waves. The general intensity attenuation model introduced by Ambraseys, (1995) has been adopted in this study. Maamoun 
et al.,(1984) developed attenuation formula using seismological data from Egypt. The comparison between the Maamoun et al.,(1984) and formula of the present study relationships indicates that there is no a significant difference for epicentral distance less than 30 km but the our intensity attenuation rate is lower than that calculated by Maamoun et al.,(1984) at epicentral distance more than 30 km. The present formulas of earthquake intensity attenuation are also correlated with the deduced ground motion based on the actual observed acceleration data which are also presented here. It is concluded that the geologic formations affect very much the decay rate of both the intensity and acceleration of the seismic events. 
Distributions of the maximum and average intensity maps in the Nile Delta area deal with the spatial distribution of high earthquake intensity regions within the study area. The maximum intensity map of the studied area is constructed and demonstrates the regions of maximum intensity. One of them lies at the northwestern part of the study area, which is principally related to the seismic activity of the Mediterranean Coastal province. The second maximum observed intensity zone is located at southwest of Cairo city. This zone has experienced several historical and recent earthquakes with the most catastrophic recent earthquake in Egypt on October 12, 1992. The third zone is situated in the central part of the area with an intensity 
of VIII. This high intensity zone is primarily due to the 1847 Fayium earthquake. 
The rest of the area under consideration has maximum observed intensity ranges between V and VII. In the mean time, the average pattern of intensity distribution study is carried out based on the observed maximum intensity values of events, as well as, the isoseismal maps of historical and recent earthquakes. By applying the formula of Davis, (1986) the anomalous distribution of the seismic intensities is drawn in the area. One anomaly appears in the central part of this area where as the alluvial deposits predominate. Other anomalous can be located coinciding with the well-defined 
seismic active zones. The anomalous distributions of the seismic intensities in the Nile Delta area can be attributed to the local site conditions.  
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