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ABSTRACT: The introductory section of this contribution is devoted to 
establishing the cu"ent state of our knowledge concerning the seismic 
activity of our planet, placed in the setting of plate tectonics, with particular 
attention paid to the so-called "intraplate" zones. Means will then be 
examined for improving seismic protection by attempting to predict the 
size and location of future earthquakes on the strength of information 
about past seismicity and neotectonics; this demonstration is illustrated 
by some noteworthy recent events. In the second section we will be taking 
stock of work accomplished throughout the world that derived notably 
from recent advances in seismic ground motion calculation for engineering 
purposes. This discussion deals notably with theoretical simulation 
techniques. indicating various problems encountered in this area, chief 
among which is accounting for the influence on ground motion of 
superficial soil and soft rock layers. The third andfinal section contains a 
global evaluation of the progress already made and of foture perspectives 
for seismic hazard assessment both worldwide and in intraplate areas 
specifically. 
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1. INTRODUCTION 

Destructive earthquakes that have occurred worldwide 
during the past decade-Armenia (1988), Lorna Prieta 
(1989), Manjil (1990), Erzincan (1992), Cairo (1992), Latur, 
Inde (1993), Northridge (1994), Kobe (1995), Ardebil (1997) 
and Ghaen-Birjand (1997), (withRoermond, 1992 in Western 
Europe )-have heightened individual and collective 
awareness about seismic hazard. Should these events, and 
their consequences, have been foreseeable in the light of 
the historical and protohistorical events that had affected 
these regions? . Do the measured levels of ground-motion 
parameters, which mount regularly as years go by, bring 

about changes in thinking on seismic hazard evaluation 
practice as it applies to such megalopoles as Kobe, Los 
Angeles, San Francisco, or ... Tehran, and to critical 
installations such as dams and nuclear power plants? Such 
are the queries with which scientists and engineers are 
confronted in these closing years of the millennium. Their 
delicate mission is to succeed in reaching the proper 
conclusions about how to implement anti-seismic 
prevention most judiciously in the light of operating 
experience. 

In the parngraphs to follow, after an overall view of the 
distribution of seismic activity over the earth's surface 
with reference to plate tectonics, the successive stages 
of seismic hazard evaluation will be examined. Particular 
attention is paid to the identification of active faults in 

intraplate zones and to estimating their potential, using 
both detenninistic and probabilistic approaches. Seismic 
motion calculation and attenuation relationships are then 
examined with special regard to recent events. The debate 

concerning soil behavior (linear or non-linear) during strong 
shaking is, notably, addressed. Lastly, the conclusion 
reviews the salient points that is derived from recent 
observations and delineates the main orientations of 
future work that should be undertaken in order to improve 

prevention. 

2. PLATE TECTONICS AND SEISMIC ACTIVITY 

1.1. Generalities 

Why does Earth, which normally appears unmoving and 
so reassuringly stable, suddenly, without warning, begin 
to tremble violently? To this question, over which Man 
has been speCUlating since the dawn of time, a great 
diversity of answers have been put forward. Often these 

speculations have been poetical or mythical like the 
monstrous catfish, Namazu, believed to live beneath the 
Japanese Archipelago. Some earth scientists of the early 
nineteenth century ascribed a thermal origin to seismic 
phenomena. Only it was until twentieth century when the 
frrst rational answers begin to make their appearance on 
the scene. 
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