Linking Climate Change to
Ecosystems

Hurricane Damage Assessment



Hurricane Damage
Assessment

* The use of synthetic hurricane tracks in

risk analysis and climate change damage
assessment

* From a Manuscript by Stephane
Hallegatte

* Probabillity that a hurricane will generate
damage to a fishing operation



Probability of Landfall

+Pn = 1 — e(Nan)

* Pn is probability of hurricane of category n

* Qn is the probability of a hurricane of category n
making landfall

* N is the average number of storms per year



Damage Assessment

L =a(s)W?

L are the economic losses in $ millions
* a(s) is the local vulnerability at location s
W s the wind speed in meters per second

* Normally the stopping point



Economic Impact Behavior
Modification
Multiply losses (dam) by the input-output
multiplier (damM)
Declare a disaster area

Provide financial aid at $damM level
instead of $dam

Rebuild coastal communities larger than
before, closer to the ocean, and pray for
the next big storm



Economic Value Behavior
Modification

» Estimate the expected value of the
hurricane damage for a particular year

* Could be based on NOAA Weather
Service hurricane predictions



Economic Behavior Modification

*Q(t) = log(1-P(1))/(-N);

+d(t) = ((1-Q(t))");
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No Hurricane Effect Base Case

Yield Price
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Variable Hurricane Effect on Yield
for Changes in Fixed Costs
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Variable Hurricane Effect on Yield
for Changes in Variable Costs
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Summary

* The economic effect of climate change
depends on how individual behavior
changes as a result of the environmental
change.

— Economic values (benefits net of costs) can

either increase or decline depending on the
industry being affected; for example,

e Corn farmers could be hurt, while at the same time

 Rice farmers could benefit much greater than the
losses to corn growers.



Summary

* Once the net benefits are estimated then
the economic impacts on jobs, income,
and sales can be determined for each
potential climate change scenario.



Summary

* Most important, in determining how
individual behavior as well as net benefits
will change, is the need to work with other
scientific expertise to incorporate the
uncertainty and risk of climate change into
the expected damage function for each
industry sector.
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