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In the course of time, mankind has successfully adapted itself to 
living in the wide variety of geographical and climatic conditions 
that are found on the planet Earth. Despite this, mankind is still 
extremely vulnerable to extreme climatic events, such as severe 
drought or exceptional rainfall, and also to the violent manifesta- 
tions of tectonic activity in the Earth's crust, such as earthquakes 
and volcanic eruptions; in mountainous areas, human settlements 
may also be exposed to the danger of landslides. The toll taken in 
human lives by natural disasters is indeed heavy: over 10 000 per 
year, on the average, from earthquakes and volcanic eruption~ alone. 
It is more difficult to assess the economic losses caused by natural 
disasters, but a recent study by the Office of tile United Nations 
Disaster Relief Coordinator indicates that many developing 
countries, including most of those in South-East Asia, suffer annual 
losses corresponding to 1 or 2 % of the gross national products. In 
some cases, this is enough to make the difference between economic 
progress and stagnation. 

The network of seismological observatories throughout the world is 
now sufficiently dense to monitor all destructive earthquake 
activity, and all significant shocks are now reported in the monthly 
bulletin on the International Seismological Centre. The twenty or so 
volcanic eruptions that occur on the average each year are invariably 
documented, and a concise summary of available information 
appears in the Annual Summary of Information on Natural Disasters 
published annually by Unesco. This publication also includes 
information on landslides very incomplete, despite the efforts of the 
IAEG Working Group on landslides. 

From the points of view of governments, all the geological hazards 
(earthquakes, volcanic eruptions, landslides, etc.) have this in 
common that they call for three kinds of action: zoning, warning, 
and protection. Geologists, and engineering geologists in particular, 
have an important role to play in each case. 

Zoning for any kind of natural hazard involves the estimation of 
risk, and the accuracy with which this can be done depends on the 
amount of information at our disposal concerning past events. Since 
instrumental records of carthquakes go back only to the beginning 
of this century and historical records, where they exist, only for a 
few hundred or a few thousand years, the evidence of past 
earthquake activity revealed by seismotectonic studies is of vital 
importance for the delimitation of earthquake origin zones. 
Dialogue between seismologists and structural geologists, once 
established, can lead to very fruitful results in this field. On the 
other hand, the intensity of earthquake effects at the earth's surface 
depends greatly on the physical and mechanical properties of the 

soil and sub-soil, which often show considerable variations over 
quite short distances, for instance within a single urban area. Seismic 
micro-zoning therefore calls for the close cooperation of engineering 
geologists with experts in soil mechanics and foundation engineer- 
ing, and some interesting case studies are already available. 

The delimitation of zones at risk from landslides or from volcanic 
eruptions is a slightly less complex problem, because the phenomena 
themselves are more closely defined in space. On the other hand, no 
monitoring system analogous to the world network of seismological 
observatories exists, and estimates of risk have to be based on 
historical records, supplemented in this case by the evidence of past 
events that is revealed by geomorphological studies. The dating of 
such events is of vital importance here and provides numerous 
problems for geomorphologists and geologists specialized in the 
quaternary. 

In the absence of complete and effective protection against natural 
hazards, the prediction of impending events is of obvious im- 
portance. As far as earthquakes and volcanic eruptions are con- 
cerned, it seems likely that successful prediction, if and when 
achieved, will be based mainly on the collection and interpretation 
of appropriate geophysical data. The same may possibly be true of 
landslides in the future. Whatever the nature of the hazard, the 
passage from prediction as a scientific exercise to warning as a 
public service will certainly raise complex and difficult social 
problems, whose solution will call for the closest possible collabora- 
tion between geologists, geophysicists, social scientists, and the 
authorities responsible for public safety. 

Similar problems, though less acute in nature, arise in connection 
with the protective measures that may be taken to reduce human 
and economic losses. In the case of earthquakes, the main burden 
falls upon the civil engineers and architects responsible for 
earthquake-resistant construction. In case of volcanic eruptions and 
landslides, the only effective defence is to avoid as far as possible 
the building of settlements or of valuable public works in the zones 
at risk. In some cases, geologists and public safety officials may have 
to resist considerable pressure to develop these zones for other 
social or economic reasons. 

It is now becoming widely realized that the losses inflicted by 
natural disasters represent a significant factor in the economy of 
many countries. This can be seen to justify efforts to develop a 
concerted multi-disciplinary attack on the problem, at both the 
national and the international level. 


