[image: image1.emf]PS : ES

Hurricane Tracking Lab

Copyright 1998, 2005 S.Kluge
Companion Websites: http://weather.unisys.com/hurricane/index.html
http://www.atwc.org

http://stevekluge.com/geoscience/regentses/labs/hurricane1.html
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Hurricanes begin as tropical depressions (low pressure systems) just north of the equator west of Africa.  As air that has gained heat and moisture from the ocean becomes warm and moist, it rises up from the sea surface into the low pressure system.  Condensing water vapor (turning from a gas into a liquid) releases heat that causes the air to rise even more.  As surface air spirals in to fill the space left by the rising air, wind speeds around the low increase.  When the wind speeds reach 39 miles per hour, the low becomes a tropical storm, and at 74 mph, a hurricane. 

The location and path of a hurricane is important to mariners and aviators when it is over water, and to people living on islands and coastlines in the hurricane’s path.

Planetary winds are important in steering a hurricane in its westward trip across the Atlantic tropics toward the Caribbean Sea, the Gulf of Mexico, and the east coast of the United States.

In this lab, you’ll plot the path of past hurricanes in an effort to learn where hurricanes get their energy, where they go, and why.
Storm Surge is simply water that is pushed toward the shore by the force of the winds swirling around the storm.  This advancing surge combines with the normal tides to create the hurricane storm tide which can increase the mean water level 15 feet or more.  In addition, wind driven waves are superimposed on the storm tide.  The rise in water level can cause severe flooding in coastal areas, particularly when the storm tide coincides with the normal high tides.  Because much of the U.S. densely populated Atlantic and Gulf Coast coastlines lie less than 10 feet above mean sea level the danger from storm tides is tremendous.  The greatest potential for loss of life related to a hurricane is from the storm surge.
	Category
	Pressure

millibars
	Winds 

mph
	Storm Surge

Ft.
	Damage

	Trop. Depression
	--
	<38
	--
	--

	Tropical Storm
	--
	39-73
	--
	--

	I
	>979
	74-95
	4-5
	minimal

	II
	965-979
	96-110
	6-8
	moderate

	III
	945-964
	111-130
	9-12
	extensive

	IV
	920-944
	131-155
	13-18
	Extreme

	V
	<920
	>155
	>18
	catastrophic


Saffir-Simpson Hurricane Scale

Directions for plotting the 3 hurricanes:

1) Using the Saffir-Simpson Scale categorize the strength of the hurricane for each day listed (fill in the last column.)

2) For each day in the tables below, plot the location of the hurricane on your hurricane tracking map.  Make a dot at the location, and then make an “X” through it.  USE A REGULAR PENCIL FIRST (no pen or colored pencil!)  Label each point with the date it corresponds with (make it small but readable.)

3) After you are confident with your plots (check with your teacher if necessary), complete the rest of the steps.

4) Color each point with a colored pencil of your choice.

5) Connect your 3 plots with different colored lines (dot to dot in order of the dates).
  Hurricane 1:  Hurricane Frances 2004
Hurricane Frances was the third major hurricane of the 2004 Atlantic hurricane season.  Frances was the first hurricane to impact the Bahamas since 1866 and led to the nearly complete destruction of their agricultural economy. Frances then passed over the central sections of the state of Florida in the U.S. only three weeks after Hurricane Charley, causing significant damage to the state's citrus crop. The storm then moved briefly offshore Florida into the northeast Gulf of Mexico and made a second U.S. landfall at the Florida Panhandle before accelerating northeast through the eastern United States near the Appalachians into Atlantic Canada while weakening.  Very heavy rains fell in association with this slow moving and relatively large hurricane, which led to floods in Florida and North Carolina. A total of 49 lives were lost from the cyclone. 
	Day
	Time (always midnight)
	oN. Lat


	oW. Long
	Pressure

Millibars
	MPH
	Category

	Aug 25
	12:00
	11.1 N
	36.2 W
	1009
	25
	

	Aug 26
	12:00
	11.9 N
	41.5 W
	1003
	40
	

	Aug 27
	12:00
	13.7 N
	46.8 W
	984
	70
	

	Aug 28
	12:00
	15.9 N
	50.0 W
	962
	100
	

	Aug 30
	12:00
	18.9 N
	55.8 W
	954
	105
	

	Sept 1
	12:00
	20.6 N
	66.4 W
	941
	120
	

	Sept 3
	12:00
	24.2 N
	75.0 W
	948
	105
	

	Sept 5
	12:00
	27.0 N
	79.4 W
	958
	95
	

	Sept 7
	12:00
	31.0 N
	84.6 W
	984
	35
	

	Sept 9
	12:00
	38.7 N
	81.3 W
	1001
	25
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	Day
	Time
	oN. Lat
	oW. Long
	Pressure

Millibars
	MPH
	Category

	Sept 18
	12:00
	20.3 N
	72.0 W
	1000
	40
	

	Sept 19
	12:00
	22.3 N
	72.3 W
	1002
	40
	

	Sept 20
	12:00
	24.8 N
	72.1 W
	994
	50
	

	Sept 21
	12:00
	27.3 N
	70.8 W
	982
	75
	

	Sept 22
	12:00
	27.3 N
	69.0 W
	972
	80
	

	Sept 23
	12:00
	25.7 N
	69.0 W
	966
	85
	

	Sept 24
	12:00
	26.0 N
	70.3 W
	966
	70
	

	Sept 25
	12:00
	26.3 N
	74.3 W
	964
	85
	

	Sept 26
	12:00
	27.3 N
	78.3 W
	951
	105
	

	Sept 27
	12:00
	27.5 N
	80.0 W
	950
	110
	


Hurricane 3:  Emily (2005) Hurricane Emily was a powerful, early season tropical cyclone that caused significant damage across the Caribbean Sea to Mexico.
	Day
	Time
	oN. Lat
	oW. Long
	Pressure

millibars
	MPH
	Category

	July 16
	12:00 p.m.
	15.9 N
	76.5 W
	947
	120
	

	July 17
	12:00 p.m.
	18.3 N
	82.8 W
	938
	130
	

	July 18
	12:00 p.m.
	21.2 N
	88.9 W
	975
	85
	

	July 19
	12:00 p.m.
	23.7 N
	94.0 W
	977
	80
	

	July 20
	12:00 p.m.
	24.4 N
	96.1 W
	948
	110
	


	Hurricane 4: Hurricane Sandy 2012
	
	
	
	

	Day
	Time 
	Latitude
	Longitude
	PRESSURE in Millibars
	Windspeed in Knots
	Category

	Oct 22
	12:00
	13.9 N
	77.8 W
	1002
	40
	TD

	Oct 23
	12:00
	12.6 N
	78.4 W
	998
	40
	TS

	Oct 24
	12:00
	14.7 N
	77.3 W
	987
	60
	TS

	Oct 25
	12:00
	18.9 N
	76.4 W
	963
	100
	H2

	Oct 26
	12:00
	24.8 N
	75.9 W
	965
	75
	H1

	Oct 27
	12:00
	27.5 N
	77.1 W
	968
	70
	TS

	Oct 28
	12:00
	30.5 N
	74.7 W
	954
	65
	H1

	Oct 29
	12:00
	39.4 N
	74.4 W
	943
	85
	ET

	 Oct 30
	12:00
	39.9 N
	76.2 W
	950
	55
	ET

	Oct 31
	12:00
	40.7 N
	79.8 W
	992
	40
	ET

	 Nov 1
	12:00
	40.5 N
	77.2 W
	N/A
	25
	ET

	 Nov 2
	12:00
	42.6 N
	77.9 W
	N/A
	25
	ET

	Nov 3
	12:00
	46.5 N
	74.5 W
	N/A
	25
	ET

	
	*ET - ExtraTropical Cyclone - differs from a Hurricane by its energy source. Hurricanes use warm ocean water, ET Cyclones use temp. contrasts in the atmosphere.


1.  According to the Hurricane Frances data, what is the relationship between air pressure and wind velocity? ________________________________________________________________________
________________________________________________________________________

2.  What is storm surge?  Why is storm surge the greatest danger associated with hurricanes that hit land? 
________________________________________________________________________

________________________________________________________________________

3.  Planetary winds steer hurricanes.  Winds are named for the direction from which they come.  Use your ESRT (pg. 14) “Planetary Wind and Moisture Belts in the Troposphere” chart to answer the following questions.  
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a. What direction does the wind COME FROM between 0° and 30°N? 
b. Hurricanes typically form between 5° and 25° N.  Between these 0° AND 30° N latitudes, what direction will the hurricane tend to move due to these winds? ___________________________________________________________________________

c. What direction does the wind come from between 30°N and 60°N? ____________________
d. Once the hurricane’s path is between these 2 latitudes, what direction will the hurricane tend to move due to these winds? ____________________________________________________
4.  Hurricane Jeanne had an unusual path.  Based on the storm’s position in the beginning, did it look like its current path would take it towards the east coast? ______________________
Therefore, if you were a forecaster at the National Hurricane Center, would you issue any kind of warning to the east coast of the United States at this point?__________________________
5.  Describe what happens to Jeanne’s path after September 22nd? ___________________________________________________________________________
___________________________________________________________________________ 
6.  Why do you think it might be difficult to predict exactly where a hurricane might go and where is Jeanne now headed? ___________________________________________________________________________
__________________________________________________________________________
b.  Such behavior by hurricanes is not uncommon which is why it is so hard to predict the exact location of landfall.  Experts estimate it takes 36 hours or more to evacuate metropolitan areas.  If forecasters had waited until September 26th, would there have been enough time to evacuate the population of coastal Florida? ______________________________________

It is very difficult with some hurricanes to issue forecasts but it is necessary in an attempt to reduce loss of life and property. At the same time, there is also the danger of over warning.  If people are warned and nothing happens, subsequent warnings are taken less seriously.   

7. Make a statement about the general relationship between air pressure and wind speed in the space below using Hurricane Emily’s data (YES, YOU ARE DOING THIS AGAIN!)
8. Examine the data recorded while Emily was over land.  What happened to the wind speed during that time?

9. Read the introduction to this lab again, and explain Why Emily’s  winds slowed down while over land.

10.  What happened to the wind speed during 7/19 and 7/20?__________________________

WHY?

11.  Determine the rate of speed of the hurricane between July 16th at 12:00 p.m. and July 17th at 12:00 p.m.  Use the map scale located on your tracking chart to determine the distance in miles.  On the cover of your ESRT is the Rate of Change Equation that you use to calculate the speed.  Show all work
	Write the equation
	Rate of Change (Speed) = Change in Value  (Distance)                                                       

                                           Time

	Substitute data with the proper units

	

	Solve the equation with the proper units

	


The 2006 Hurricane Season in the Atlantic Basin was positively underwhelming compared to the record-setting and devastating 2005 season. The two systems that did made landfall were at tropical storm strength. 

The image below is the map of the tracks of Atlantic Basin tropical weather systems for the 2006 season from NOAA's National Hurricane Center. The track of each named (and one unnamed) storm is shown by the boxed number at the beginning and the end of its track. The number corresponds to the name in the box to the lower right of the map.
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12.  As is typical of the majority of Atlantic tropical systems, storms travel westward at lower latitudes (Page 14 of ESRT) and then curve back to the north and northeast when they reach the belt of Westerly winds. While this directional pattern was consistent, the storms of 2006 were located mainly in [(the Gulf of Mexico) (mid-Atlantic Ocean)] and therefore avoided U.S. landfall.


Name _________________











