(no names please) F12 Watch Number_________ 

Hurricane Risks


Part 1: Use the Historical Hurricane Tracks tool from the National Oceanic and Atmospheric Administration (NOAA) to determine the number of recent hurricanes and their recurrence interval.


1. Load the Historical Hurricane Tracks:  csc.noaa.gov/hurricanes/
Enter in either your town or zip code and change the search area to 50 nautical miles, as this is the average area of hurricane force winds (Blake and Gibney, 2011). There are 163 years in the record: 1851-2010 (all years) and then 1842, 1845, and 1848. 

Now try Ft Lauderdale, Florida.  How many hurricanes have been recorded passing within 50 nm of Ft Lauderdale?_________________________________________________________________________


2.  Calculate the recurrence interval, which is the average amount of time between events. To calculate the recurrence interval, divide the total time (163 years) by the number of hurricanes.

What is the recurrence interval in Ft Lauderdale? ___________________________________________

Now change the location in the Historical Hurricane Track (csc.noaa.gov/hurricanes/) and enter our zip code here (06355) and in your hometown or home college:

Calculate the recurrence interval in Mystic__________________________________________________

At your home or home college ___________________? _______________________________________


3.  To determine the percentage chance that a hurricane will occur in any year, divide 1 by the recurrence interval:  % chance of occurrence = 1/Recurrence interval

The percentage chance that a hurricane will pass within 50 nautical miles:
Ft. Lauderdale:  ________________________________________________________________________


Mystic? ______________________________________________________________________________


Your hometown: ______________? _______________________________________________________




4. Cost of preparing for an approaching hurricane: To get ready for an approaching hurricane, there are preparations and evacuations along vast stretches of the coast that need to be made. Preparations include storing food and water supplies, writing and enacting emergency plans, securing houses (boarding up windows, removing potential flying debris, etc.), and acquiring the needed supplies in case of a severe damage. These activities cost large amounts of money and must be taken into account when determining the costs of hurricanes.  The average warning is extended for 350 miles of coastline at cost of $0.75 million ($750,000) per mile of warning, and is typically done three times per hurricane season.
Data from: http://www.aoml.noaa.gov/hrd/hrd_sub/cost_benefits.html

What is the average annual cost of hurricane preparation? ___________________________________


5. Human costs: From 1970-2000, an average of slightly more than 19 people were killed annually by hurricanes. While it may seem morbid to place a value on human life, and the impact of a person’s death is far larger than a dollar amount, public policy places the average cost of a human death at an average of $7.5 million.

What is the average annual cost in human deaths? __________________________________________









Part II: Changes in hazards and risks over time.  We will examine whether hurricane hazards and hurricane risks have changed over time, recalling the difference between hazard and risk discussed in class last time.


Answer these questions on your own, without discussing with your partner:

6.	a) What is one example of a hurricane hazard? ________________________________________
b) What is the difference between a hazard and risk? ___________________________________
c) Which does human activity (e.g., coastal development) change, hazard or risk? ____________
d) Do you think there have been significant changes in hurricanes risks and hazards over time? 
Circle one:          Yes     No




Now please pass in this page (I’ll return them to you next week).





(no names please) F12 Watch Number_________ 

Part II: Changes in hazards and risks over time (continued)

Looking at the table and figures below, examine the 1) the total number of hurricanes to strike the mainland U.S, 2) the deaths, and 3) the cost of hurricanes per decade adjusted for inflation to 2010 dollars. (Data from Blake and Gibney, 2011).

	Decade
	Total hurricanes
	Deaths
	Adjusted cost (2010 dollars)

	 1901-1910
	18
	764
	691

	1911-1920
	20
	1,008
	4,705

	1921-1930
	15
	2,925
	2,913

	1931-1940
	19
	1,197
	8,181

	1941-1950
	24
	184
	7,619

	1951-1960
	18
	952
	20,761

	1961-1970
	14
	531
	36,038

	1971-1980
	12
	226
	25,904

	1981-1990
	15
	140
	27,842

	1991-2000
	14
	242
	82,130

	2001-2010
	19
	1,431
	249,164


Table 1. Decadal data on the total number of hurricanes, deaths, and costs (adjusted for inflation to 2010 dollars) for hurricanes that have struck the lower 48 U.S.



Number of hurricanes per decade that have hit the lower 48 U.S. states, 1901-2010, from Table 1 (Data from Blake and Gibney, 2011).


Number of deaths per decade that have occurred in the lower 48 U.S. states, 1901-2010, from Table 1 (Data from Blake and Gibney, 2011).


Cost of hurricane damage (adjusted to 2010 dollars) per decade that have hit the lower 48 U.S. states, 1901-2010, from Table 1 (Data from Blake and Gibney, 2011).


7.   What are the patterns (trends) in the total hurricanes, deaths, and costs over time?



8.  Have preparations and evacuations been more effective in saving lives or reducing the damages (costs) of hurricanes?





(no names please) F12 Watch Number_________ 

Part III: CHANGES IN DEVELOPMENT  Human development can have significant effects on the coastal environments. This development has occurred in many places around the United States and globally, and been recent enough that we have documented evidence of this from maps and historic aerial photographs. In the following exercise you will compare how development of the coast has changed.
[image: ]   [image: ]
Figure 1. Images comparing part of Ft. Lauderdale, Florida. Image on the left is from 1947 (USDA, from ufdc.ufl.edu), and on the right from 2008 (The National Map, USGS, nationalmap.gov). Each image is approximately 1 mile wide.

9.  Describe the land uses visble in 1947 and in 2008. How has land use changed from 1947 to 2008?
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Figure 2. A historic topographic map from 1898 (top) and a satellite photograph (bottom) from 2008. Rockaway Beach is approximately 5 miles east of New York City. Historic map from historical.mytopo.com and the modern image from the National Map (nationalmap.gov).

10.  Describe the land uses visble in 1947 and in 2008. How has land use changed from 1947 to 2008?




11. The number of deaths from hurricanes has decreased over the last 100 years, but the amount of property damage has increased. How do you explain this given what you’ve observed in these two pairs of images?
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