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Homework 9: Hurricane Forecasts  
(adapted from Pipkin et al.) 

 
Movement of Hurricanes 
Tropical storms originate from instability waves in the tropical trade wind zone - sometimes. 
Once formed, the propagation pathway (or trajectory) of a tropical storm or hurricane (see HW-
8 for criteria for each) is controlled by a combination of atmospheric winds and ocean water 
properties and surface currents. However, there is extreme variability in the latitudinal (north-
south) location of the storm track. Many tropical cyclones move through the Caribbean Sea 
between South America and the east-west chain of islands east of Cuba and Hispaniola. Tropical 
cyclones that develop in the Caribbean may move westward to Central America, or as did 
Hurricane Mitch in 1998, they may be forced northward by atmospheric steering winds across 
the Gulf of Mexico and over the Loop Current. Since 1949, seven Atlantic hurricanes have 
crossed into the eastern Pacific Ocean, becoming Northeast Pacific hurricanes or tropical storms. 
The unpredictable nature of hurricane movement is perhaps best shown by the "zig-zag" ap-
proach of Hurricane Elena in September 1985 (Figure 9-7). 
 
 

 
 
Other tropical cyclones can be deflected north of Cuba into the Bahamas. Such storms may be 
deflected northward by the Gulf Stream; or their advance may be sufficiently rapid to move them 
onshore into Florida or Georgia. Sometimes the trajectory of a tropical storm in the Atlantic 
Ocean is influenced by the presence of warm or cold weather fronts or cells over the North 
American continent. For example, strong clockwise (anti-cyclonic) winds of high-pressure 
weather cells may slow or even stop the approach of tropical storms. Hurricanes "stalled" in the 
Gulf of Mexico or the Atlantic Ocean may intensify, degenerate, or be deflected to the 
northeastward without making any landfall on the North American continent.  

 
Figure 9-1 Hurricane Elena Trajectory 
The track of Hurricane Elena in the Gulf of Mexico during September, 1995. Elena strengthened to 
hurricane status in the northern Caribbean Sea between Cuba and Hispaniola, then moved westward 
until it encountered the Loop Current (which feeds the Gulf Stream) in the Gulf of Mexico. The Loop 
Current deflected the storm to the northeast, where it "stalled" off Florida, then made a "retrograde" 
motion nearly due westward across the coastal areas of the Florida Panhandle and Alabama-before 
making landfall on the Mississippi coast.  
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Forecasting of Hurricanes 
Because it is so critical to assess the strength of tropical cyclonic storms, the National Oceanic 
and Atmospheric Administration (NOAA) operates the National Hurricane Center in Miami, 
Florida. The National Hurricane Center distributes tropical weather, hurricane, and severe storm 
information to the public by television, radio, and the Internet. Its web site, at 
<http://www.nhc.noaa.gov>, contains the latest forecasts for tropical storm activity, 
reconnaissance data, and historical storm data for the North Atlantic, Eastern Pacific, Central 
Pacific, Western Pacific, and other regions. Another «official" source of information is the 
NOAA National Climatic Data Center, which contains information on hurricanes, El Nino, 
global climate, and other weather data. The NCDC has images and movies of hurricanes, tropical 
storms, typhoons, and other severe storms at <http://www.nodc.noaa.gov/ol/ 
satellite/oIimages.html>. Other web sites providing hurricane information and graphics are listed 
in the Bibliography.  
 
 
REFERENCES 
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EXERCIZE 9-1  HURRICANE FORECASTING 
 
1. The National Oceanic and Atmospheric Administration (NOAA)’s Hurricane Hunters located 

Zeke’s eye and measured maximum winds over a number of days in July 1998 (see Table 9-1 
data). The hurricane tracking chart in Figure 9-2 is a modified version of one available from 
NOAA.  

  

   
 

a) Plot the locations of the eye of hurricane Zeke (Table 9-1) from 12 to 14 July1998. 
  

b) You are standing in for the NHC hurricane forecasters. Assume that the radius of 
maximum wind from the eye of the hurricane is 150 nautical miles, and that the radius of 
all storm winds is 300 nautical miles. Based on these assumptions  
 
Predict the location and estimated time of landfall for Hurricane Zeke.                 
(Recall that one degree of latitude equals 60 nautical miles).  
 
Landfall Location: _____________________________ 
Time of Landfall: ______________________________ 
 

c) At what date and time would you issue a hurricane watch for the Miami region? 
 
hurricane watch date: __________________________________ 
hurricane watch time: ___________________________________ 
 

d) When would you issue a hurricane warning for the Miami region?  
 

hurricane warning date: __________________________________ 
hurricane warning time: ___________________________________ 
 

 
 

TABLE 9-1 Eye Locations & Maximum Wind Speeds: 12-14 July 1998 
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2. With 20-20 hindsight (Table 9-2 data), let us find out what Zeke really did   …and  compare. 
 

 
 

a) Plot on Figure 9-2 the location of the eye of Hurricane Zeke from 15 to 16 July 1998 
using the data in Table 9-2. 
  

b) Compare your estimated landfall (from Question 1d) to the true landfall.                       
How accurate (day and time) was your estimate?  
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Figure 9-2 Hurricane Tracking Chart 

TABLE 9-2 Eye Locations & Maximum Wind Speeds: 15-16 July 1998 
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c) Compare your hurricane watch and warning predictions to the ultimate landfall.            
Did Hurricane Zeke make landfall at your predicted geographic location?             
Yes or No 
 
 
 
 
 
 
 

d) If Hurricane Zeke did not make landfall at your predicted location, why not?  
 
 
 
 
 
 
 
 

e) What atmospheric or oceanographic factors might have affected the storm's path? _  

 

 
 


