
The UNDP identifies deaths as the most reliable measure of disaster-related loss 

(UNDP 2004). Two types of deaths are usually associated with hurricanes:

ÅDirect deaths are caused by the physical forces such as wind and water. These 

deaths usually occur during the impact phase and are relatively easy to count.

ÅIndirect deaths are also caused by the storm, but occur due to factors other than the 

direct physical force of the storm. Causes of indirect death include lack of access to 

medical supplies or treatment, CO poisoning from generators, stress, and other 

deteriorated environmental conditions. Indirect deaths are more difficult to quantify 

because:

ÅThey may occur days or weeks after the storm impact.

ÅNo standard definition exists and classification is often left to individual medical 

examiners.
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ÅPublicly available death data from the Florida Department of Health.

ÅMonthly Deaths by County 

ÅDeath data were found to contain a high amount of deviation seasonally and 

between counties. December and January in particular were consistently showed a 

higher death rate than other months.

ÅMonthly deaths were therefore only analyzed against the same month from the 

other available years in the same county. 

2. Data and Methods

Future of project.
The future of this project involves obtaining detailed individual records including date, location and 

cause of death. These data will allow us to observe death patterns at smaller scales on both time 

and space.  Mortality will be examined overall and by individual causes, allowing a clearer 

understanding of the actual effects and providing an idea of what should be looked for when 

classifying deaths as ñindirect.ò  Once a better estimation of the total mortality effect is established, 

we will test whether death occurrence is related to storm intensity (both wind and water) and 

proximity to path.
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Data from four months were tested as an outlier of available seven year mean data using the Grubbs test for outliers. 

Higher values indicate a greater amount of deviation of the tested month from the mean.

Data were used to calculate a death rate per 10,000 population for each Florida county. The maps below show the difference in death rate of 

four months in 2004 from the óexpectedô death rate based on a 7 year mean. 

Frances
Landed 5 September as Category 2

Deaths (NOAA)

Direct: 5

Indirect: 32

Jeanne
Landed 25 September as Category 3
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Both landed in St. Lucie County

Hurricane Ivan
Landed 16 September as Category 3

Florida Deaths (NOAA report)

Direct: 12

Indirect: 32 (whole US)

Hurricane Charley

Landed 13 August as a Category 4, Charlotte County. 

Florida Deaths: Direct: 9, Indirect: 24

Noticeable change in 

number of deaths 

throughout central 

peninsula, especially 

along storm paths. Area 

hit in August by Charley 

shows up as strong 

outlier.

Outlier degree increases 

in direct coastal areas 
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Most of state returns to 

more normal conditions. 

Possible effect still shown 
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orange in NE likely 

unrelated to storms.

Little noticeable effect in 

one August impact

Conclusions
Data suggests that there are a relatively large number of indirect deaths that are not being 

accounted for by county medical examiners. Evidence exists that many of these deaths occur well 

after the initial impact. In coastal areas severely impacted by storms, the delayed mortality due to 

indirect causes may exceed the effects at and shortly after the time of landfall. 
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Some higher than 

average rate areas 

along storm tracks may 

indicate some residual 

effects

Most counties in impact 

areas still have higher than 

average death rates. Ivan 

affected counties in NW 

show increased rates from 

month of storm.

Noticeably increased 

death rate prevalent 

throughout impacted 

central peninsula. 

Greatest increases 

found on or near storm 

tracks. Some counties 

affected by Charley 

increase further.

Charley affected 

counties show moderate 

increases in death rate.
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