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Abstract 

It is impossible to prevent natural disaster, so that only the thing we can do is to 

mitigate them. Earthquakes are one of the main catastrophic natural phenomena, 

which cause a lot of human casualties and intensive economic loss. The 

Microzonation studies are one of the main researches that help us to mitigate the 

effects of strong earthquakes. These studies provide us with most needed design 

parameters such as site parameters: Expected maximum acceleration, Predominant 

period, Shear wave velocity and amplification. Knowing the dynamic properties of a 

site is the main principle towards safer infrastructures to withstand future seismic 

loads. These studies lead us to map the probable site for infrastructures collapse that 

created due to the resonance criteria. Creating a microzonation map based on variation 

of predominant period of soil is very good step, especially in a region such as Ar-

raqqa city. 

The current research work presents a good example for making a seismic 

microzonation map, which has done based on international criteria that used widely in 

the world. These criteria are Shear wave velocity, predominant period and 

amplification. This thesis shows the Iso-predominant and Iso-amplification maps 

made for Ar-raqqa city. The obtained results show the values of predominant periods 

and amplification factors increase from the southern part of the city towards the three 

directions. The center of the city is dominated by moderate values, while the southern 

part shows lower values (0.2-0.4 Sec). The variation of T0 and A0 agree with the 

changes estimated for topography, geology, distribution of alluvial sediment thickness 

and the hydrology features that presented in the study area. The generated 

microzonation map of Ar-raqqa city recognizes among five soil’s categories of C, D, 

E1, E2 and F. 

The methodology of soil classifications and estimating of design of acceleration value 

have been highlighted in the current scientific work. The current thesis also discussed 

the way of analyzing the ambient noise measurements using Sesarray-Geopsy 

software, and showed the major analyzing steps for estimating the ratio of H/V. Such 

analysis requires a highly skilled Analyst with a good knowledge of the theoretical 

and practical principles of vibrations. Knowing the detailed geology, geomorphology, 

hydrology and geotechnical data of study area are very important for estimation of 

predominant period and amplification parameters of a site using Nakamure’s 

technique. Applying “effective value” term on the vertical component of ambient 

noise measurements has improved the estimation of predominant period of a site. 

Finally, the current work presents various recommendations for future scientific 

research work.Such work shows a great importance in minimizing the economic loss 

and human life casualties during future probable earthquakes
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