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Abstract

The climate changes such as the high temperature, heavy rains,
floods and others are considered amongst the extreme events that
represent the problem of this era and also stand for a great challenge to
the countries due to the negative impacts they pose on the human life and
other creatures including the shortage of food, increasing the sea and
ocean levels. So, it has become important to assess these negative effects
and their risk on economic, health and other sectors. In Mostly these
extreme events expressed within the spatial context, in another word
through the spatial processes, therefore taking the spatial characteristics
of these events into account is essential for any proposed risk measure to
get an assessment for these extreme events. It is often considered that the
risks resulting from one extreme event, but from the scientific point of
view, it is possible that the risk can be due to more than one extreme
event, i.e. it constitutes the nested events. Therefore, it is necessary, when
finding these measures, to take the problem into account as focusing on
one event and neglecting the other, will weaken the accuracy of
assessment. In most of the previous studies covariance between the
locations of the extreme events has been considered as a measure, but this
measure determines the value of dispersion and cannot measure the
amount of risk. From the other hand, expectation measures of the risk
amount is on the contrary of dispersion, but it ignores the spatial
characteristics of the event. In the current study two measures of spatial
risk were found, so that these measures are taken into account, the spatial
characteristics and provide and the risk amount at the same time and this
done by defining a new spatial process that depends on the spatial
characteristics between the locations of that event. The first measure was

found by considering that the risks can result from one extreme event



only, while in the second measure, it was considered that the risks result
from nested events. The axiomatic properties; asymptotic behavior and
the sensitivity of these measures have been extensively investigated and
the performance of these two measures was assessed by simulation study
by comparing the theoretical and empirical proposed measures. The
results showed the effectiveness and the behavior matching of these two
measures in terms of risk assessment. One of the measures was applied to
a real example representing the rainfall on the east coast of Australia in

order to determine the risk of this heavy rain.



