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Hurricanes: Deadliest Natural Disaster in the US
Hurricanes can result in thousands of deaths and tremendous costs. In
fact, as of 2008, hurricanes caused 7 of the 10 deadliest disasters in the
US. Since 2004, hurricanes have cost the US over $200 billion.
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Examples of some of the costliest hurricanes since 1980
Unfortunately, hurricanes are stochastic in nature and are tough to
predict. managers, ible for a given ic area,
must make these decisions in the face of uncertainty. Currently, these
decisions are made qualitatively. To date, no one has developed a
quantitative model for hurricane decision making under uncertainty.
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The Stages of a Storm

Our model will be divided into a set of discrete stages

«Stages are indexed by the expected time until landfall.

+As the hurricane approaches, the time between stages decreases exponentially.
*We will have at most 11 stages.

~The specific number of stages is defined by the emergency manager.
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Hurricanes can be classified according to two main variables:
~Expected landfall location

<Intensity

The NHC predicts hurricane position and intensity using wind
probability tables.
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Decisions include:

eling Busses *Acquiring Aid

psitioning Police =Reversing Lanes

istributing Suppli +Calling in Guard

We model each type of decision as an independent preordered priority based
vector. The input order comes from the emergency manager. We impose the
following constraints:

=Once a decision is made, it can not be reversed.
#If i>] decision i cannot be executed before decision j
of the

+In order to avoid ion, a cap is put on the pi
population that can be evacuated during a given stage.

+Since some activities take longer than others, a lead time constraint is
imposed on each activity.

- s(l.w.e) is the current state of the model

the current expected landfall location of the hurricane with respect to the city

= w s the current category of the storm
* e is the state of the evacuation vector

i(s(l.w.e)) represents the minimum expected cost from the current state
= The min in the equation is taken over all feasible decisions
= p(j|l.w,e a,i) is the probability that the next stage will be j given that
the current stage is i and action a is chosen.
+ The summation represents the minimum expected cost from stage i+1
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property and lives saved due to
all at the city. If the hurricane’s position
tion is zero.

+Is the negative cost as:
~ evacuation if the storm
is not zero, the value of the fu
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Results and Conclusions
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