Environmental Geology Lab III - TAMIU Coastal Hazards Lab

Tropical Storms and Hurricanes:

QUESTIONS:

1.
High winds have a great potential to wreck buildings and structures.  The force exerted on these buildings obviously increases as velocity increases as indicated by equation #1 below:

(1)
Force    Wind Velocity)2
Compare the force exerted on structures by a minimal tropical storm (40 mph), a minimal hurricane (75 mph), and a category 5 hurricane (180 mph).

	Type of Storm
	Wind Velocity (mph)
	Normalized Wind Velocity *
	Force Compared with Tropical Storm

	Minimal Tropical Storm
	40
	1
	

	Minimal Hurricane
	75
	1.875
	

	Category 5 Hurricane
	180
	
	


*  Normalized Wind Velocity is Normalized to Tropical Storm Wind Velocity

Figure 1.  Shows a radar image of Hurricane Andrew as it approaches the Florida coast.

Weather radar receives a signal of electromagnetic energy that is reflected off of rain droplets.  The strength of this energy is measured as dBZ (scale shown in figure).  The dBZ values can be converted into hourly rainfall rates (either mm/ hr or inch/hr) using equations #2 and #3.

(2)
Z  =  10(dBZ / 10)
(3) R =  (Z / 200)0.833
Note R is calculated in mm/hour, which can be converted into inch/hr by dividing by 25.4

QUESTIONS:

2. Where is rainfall most intense at the moment of this radar image?  What is the magnitude of the hourly rainfall rates where rainfall is maximized?

3.  What is the intensity of rainfall associated with the center of the storm?  Describe the 
 

      weather at this location.

4. In what direction do hurricanes in the northern hemisphere rotate (clockwise or 

counterwise)?

5. Where do you expect the most damage to the mainland coastline?  Explain your answer!  

Tides and Coastal Storms:

QUESTIONS:

6. Label the lines on Figure 2 (Spring High and Spring Low Tide; Mean High and Mean Low Tide).

7. Illustrate the relative positions of the earth, moon, and sun during a spring tide.  How 

many days in a lunar month will there be a spring tide?

8. If a coastal storm strikes this region when will damage be maximized?  Discuss the 

      nature of tides and wind that will cause the greatest damage.

Tsunamis:

The Wave Equation:

(3) Wave Velocity (km /hr)  =  Wavelength (km)  / Period (hr)

Wave Length is the distance between successive wave crests

Wave Period is the time it takes successive wave crests to pass a single point.

QUESTION:

6. If a tsunami had a wavelength of 200 km and a period of 0.333 hours determine the 

      velocity of a tsunami in kilometers per hour.  How much time would it take a tsunami 

      to travel 8000 km from the west to east sides of the Pacific Ocean?  

As a wave approaches the shoreline the wave begins to feel the sea floor.  Waves will begin to feel the bottom at a water depth that is 1/2 that of wavelength. As the wave begins to feel bottom it will:

a) Slow in Velocity

b) Decrease in Wave Length

c) Increase in Wave Height

Wave height increases until the water in the wave can no longer be supported by gravity and then the wave will fall forward and break. The zone where the wave breaks is called the surf zone.  The surf zone occurs at a water depth that is 1/20 that of deep-water wavelength

MORE QUESTIONS:

6.  Let us compare a tsunami with a wave generated by a hurricane.  A deep-water wave    

       set-up by a hurricane has a wavelength of 200 meters and a period of 10 seconds. 

       Determine the velocity of a hurricane wave in meters per second and kilometers per 

       hour.

7. Determine the potential wave bases and surf zones for the above tsunami and hurricane  waves.

8.  Estimate the wave heights of the above tsunami and hurricane waves as these waves  

       approach the shoreline.  Which wave will have the highest wave heights as it breaks, 

       and therefore, has the greatest potential for causing damage from the wave energy?

Coastal Erosion:  Atlantic/Gulf Side

QUESTIONS:

13.  Name features 1 to 4 in Figure 3.
14.  Indicate the directions of longshore current along this coastline. Hint: there are two    

       directions

15.  What type of process (deposition/erosion) is occurring at points A to C.  Justify your 

        answer.

16.  The homeowner at point A built the wall perpendicular to the shoreline.  Does a 

       homeowner at point B have a good legal case against homeowner A.  Explain!

Coastal Erosion:  Pacific Side

QUESTIONS:

17. Indicate the directions of longshore current along this coastline Figure 4.  Again there 

      are two!

18.  Name feature 2.  What type of process (deposition/erosion) is occurring at this point.  

       Describe how the shape of the shoreline will likely change through time?

19. What type of process (deposition/erosion) is occurring at points 1 and 3.  Justify your 

       answer.
