This exercise is targeted for a small class of about 16 students.  The course is titled “Global Climate Change,” so by the time we get to climate change impacts on hurricanes, students should have some introduction to climate change causes and the amount of climate change that has already occurred. 

The class should be broken into 4 groups of 4.  Each group would examine a single decade, from the most recent (a partial decade, 2001-07) back to the 1970s.  This could be expanded further back, as needed.  The data goes back to 1851. 

Hour 1: After a very basic, introductory lecture on hurricanes to introduce the processes involved in hurricane formation, students could break into their groups and be asked to come up with a testable hypothesis about how hurricanes will be affected by climate change.  The groups would present their hypotheses to the entire class.

There are three options which could work: (A) each group tests a different hypothesis, (B) the class decides on a single hypothesis to test, or (C) the class evaluates all hypotheses – this creates an interesting jigsaw.
I would anticipate (and possibly guide) the class to the following types of hypotheses, or their opposites: 

(1) More hurricanes form

a. Number of hurricanes increases

b. Number (or proportion) of hurricanes making landfall increases 

(2) Hurricanes become more intense

a. Number of intense (Cat > 3) hurricanes increases

b. Average windspeed increases

c. Maximum windspeed increases

d. Average barometric pressure decreases

e. Minimum pressure decreases

(3) Hurricane season has lengthened

a. First hurricane forms earlier

b. Last hurricane forms later

(4) Location of initial formation has changed

a. Average hurricane formation area expanded to north

b. Northernmost hurricane is further north

Hour 2: Collect data to test their hypotheses – if we don’t have available class time, a portion of one class could be spent getting students started up and going (maybe the last 15 minutes) and then the rest of the data collection could be done on their own.
A: If groups are testing different hypotheses, I would recommend that each student in a group characterize a decade and report back to their group.
B: If all groups are testing the same hypothesis then each group tackles one decade, evaluates their decade and reports back to the rest of the class.
C: If the entire class is evaluating all hypotheses, each student evaluates one question for their decade in one class period.  The following class period, they break with their initial group and meet with people evaluating their same hypothesis from different decades.  

These hypotheses can all be tested at a basic level using the map data available from NOAA, or the attribute table.  The attribute table contains latitude/longitude, date, time, name (if a named storm), a unique code for each storm, wind speed, barometric pressure, and category.  Each storm contains numerous segments (each segment is a record in the table), so the storm strength and path can be tracked in about 6 hour increments.  For some questions, specifically those regarding numbers of storms, which ones strike landfall, and where storms originate, it might be simpler to merge each storm into a single record, rather than broken into 6-hour segments.  For the GIS-savvy, this can be done with a basic dissolve based on storm ID.
From these data, some example hypotheses and related of these questions can be addressed.

Hypothesis (1) Number of hurricanes increases
Simply count the numbers of hurricanes (or tropical storms) in each year or decade by counting the number of unique storm IDs.
By looking at the storm tracks in map view, you can count the number that strike landfall (or for GIS-savvy, do a select by location and find the storms that intersect land).  However, students need to decide what is “landfall” – just continental land masses, or do islands count? 
Hypothesis (2) Hurricane intensity increases
Allow the students to determine how to measure an increase in intensity – it could average windspeed and pressure for storms each year, the number of hours at each windspeed or pressure, the maximum windspeed and minimum pressure for each storm or each year, etc.

The category is recorded in the data, so a simpler method could be to have students determine the average or maximum category for each storm and then average across all storms over each year, etc.

Hypothesis (3) Hurricane season length increases

Determine the earliest and latest storm for each year


Determine the average and standard deviation date for each storm

Hypothesis (4) Hurricanes expand their range

Determine the starting latitude for each hurricane and calculate the basic descriptive stats for each year (average, maximum, minimum, standard deviation).
Draw (or create a GIS file) the areas storms formed in for each year on a map and measure or estimate the amount of overlap over time.  The average, minimum, or maximum latitude for storms in each year could be graphed to look for a trend.

Hour 3:  After data collection is complete, students should submit a summary written report, map, graph, etc.) of their data collection.  Once they have their data, groups will share data and they can come up with ways to determine if there are any trends.  I would encourage graphs, trend lines, and, if time permits, statistical significance tests.  
Day 4: Present their results.  Answer the big questions in their group presentation, and in a short, individually written summary – are there trends?  If so, what are the trends, How certain are they?  In the wrap-up, students should be asked what might be driving any changes in hurricane trends, and what other data would help them address which of those processes are driving any trends.  This could be followed by further discussion or activities on climate change impacts on hurricanes.
Data Source: NOAA Coastal Services Center http://maps.csc.noaa.gov/hurricanes/download.jsp
