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ERTH 108 Natural Disasters 
Spr ing 2008 

Lab Final Exam 
 

Name ______________________________________  
 
Par t I .  Multiple Guess (2 pts ea.) 
 
1.  An area of low pressure around which winds blow counterclockwise in the Northern 

Hemisphere is referred to as a(n) (a) cyclone; (b) anticyclone; (c) airmass; (d) front 
 
2.  The amount of water vapor actually in the air divided by the amount of water vapor 

the air can hold (a) absolute humidity; (b) relative humidity; (c) dew point 
 
3.  The type of front that occurs where cold air pushes warm air is referred to as a(n)  

(a) warm front; (b) cold front; (c) stationary front; (d) occluded front 
 
4.  If neither the warm air nor the cold air is moving, the front is referred to as a(n)  

(a) warm front; (b) cold front; (c) stationary front; (d) occluded front 
 
5.  The higher the temperature (a) lower the relative humidty; (b) higher the relative 

humidity; (c) the relative humidity is unchanged 
 
6.  A narrow ridge of sand that stretches completely across the mouth of a bay is called a  

(a) spit; (b) baymouth bar; (c) barrier island; (d) tied island; (e) tombolo 
 
7.  A ridge of sand that runs parallel to the main coast but is separated from it by a bay or 

lagoon is called a (a) spit; (b) baymouth bar; (c) barrier island; (d) tied island;  
(e) tombolo 

 
8.  A bar or spit that connects or "ties" an island to the mainland (a) spit;  

(b) baymouth bar; (c) barrier island; (d) tied island; (e) tombolo 
 
9.  A cliff formed along a coast by the undercutting action of waves is called a  

(a) wave cut cliff; (b) sea arch; (c) sea stack; (d) tombolo 
 
10.  On an eroded remnant of a coastal cliff; two stacks joined at the top form an arch and 

are called a (a) wave cut cliff; (b) sea arch; (c) sea stack; (d) tombolo 
 
11.  Which of the following feature does NOT occur on emergent coastlines  

(a) wave-cut cliffs; (b) baymouth bars; (c) seas stacks; (d) marshes 
 

12.  The western coast of the US is a(n) ___________ coastline. (a) emergent; (b) 
submergent; (c) boring 
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Par t I I .  Weather  Maps 
 
Use the weather map (Figure 1) attached to the back of the exam to answer the following. 
 
2.  Use a colored pencil to draw arrows on the map pointing in the direction that the wind 

is blowing toward in the following locations (2 pts.). 
• Oklahoma 
• Arkansas 
• Kansas 
• Missouri 
• NE texas 

 
3.  Based on the wind map is there a low OR a high pressure system over the Oklahoma / 

Arkansas border? (2 pts.) 
 
 
4.  Given your above answer, is the weather fair or stormy there? (2 pts.) 
 
 
Use the weather map (Figure 2) attached to the back of the exam to answer the following. 
 
5.  On Figure 2, use a colored pencil to add the following to the map. (3 pts.) 

• Location of front (be sure to use the correct symbol for the front type). 
• Location of high (H) and low (L) pressure systems (I see a total of 3 – 2 lows and 

1 high) 
 
6.  What type of frontal boundary is located roughly NE - SW across the central US? (2 

pts.) 
 
 

Based on your above answer is it colder in northern Alabama or central Arizona? (2 
pts.) 
 
 
Will the weather in Alabama get better or worse a day or two following 3 Feb 2003? 
(2 pts.) 
 
 
How would you describe the weather in the northwestern US? (2 pts.) 
 
 
 
Where is it the windiest?  Put a big W on the map there. (2 pts.)
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Par t I I I .  Hurr icanes 
List TWO problems related to hurricanes that scientists in each of the fields listed below 
work on. (3 pts.) 

Chemistry   
 
 
Meteorology 
 
 
Math 

 
 
Using the chart below and the tracking map for Hurricane Rita (Figure 3-attached to the 
back of the exam) to answer the following questions. 

CategoryWinds 
(MPH) 

Pressure 
(Millibars) 

 Pressure 
(Inches) 

Storm 
Surge 
(Feet) 

Damage 

1 74-95 <980 <28.94 4'-5' Minimal 

2 96-110 979-965 28.91-28.50 6'-8' Moderate 

3 111-130 964-945 28.47-27.91 9'-12' Extensive 

4 131-155 944-920 27.88-27.17 13'-18' Extreme 

5 >155 <920 <27.17 >18' Catastrophic 
 
a.  What was the likely minimum height of the storm surge along the Texas-Louisiana 

border at about 4:00 AM on Saturday 24 September 2005? (2 pts.) 
 
 
b.  What were the maximum sustained winds in Beaumont, TX on Saturday morning?   (2 

pts.) 
  
c.  As the Hurricane moved into Texas it lost intensity.  Explain why this is occurred.   (2 

pts.) 
 
 
 
d.  Describe what the weather would have been like in Beaumont, TX at exactly 5:00 AM 

on Saturday 24 September 2005.  (2 pts.) 
 
 
 
e.  Was the storm surge worse in western LA or eastern TX. (2 pts.) 
 

Give the reason for your above answer. 
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f.  What category was the storm at when it hit the TX-LA border? (2 pts.) 
 
 

What about when it was just south of Florida? 
 

 
g.  What were the highest sustained winds of this storm? (2 pts.) 
 
 
 What category storm does this correspond to? 
 
 
Par t IV. Floods 
 
Use Figure 4 to answer the following.  Note, the horizontal line across the graph 
represents flood stage. 
1.  How many times has the Mississippi River flooded near Thebes, IL in the last year? (1 

pt.) 
 
2. Was the river in flood stage during most of the end of this March? (2 pts.) 
 

Why is that? 
 
 
3.  How many feet above flood stage was the greatest flood? (1 pt.) 
 
 
BONUS – Why did the river not flood there last Spring?  Hint: think about the weather 
last winter).    
 
 
Use Figure 5 to answer questions 4-9.   
4.  On about what date did the Mississippi River in Natchez, Mississippi flood? (1 pt) 
 
 
5.  Have the water levels risen slowly or rapidly? (1 pt) 
 
 
6.  Given your above answer, was this a river flood or a flash flood? (1 pt) 
 
 
7.  What are the causes of this flood (I can think of 2)? (2 pts) 
 
 
9.  What can be done in the short term to lessen the damage along the southern 
Mississippi River? 
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Figure 4.  Mississippi River height from April 2007 – April 2008 at Thebes, IL 
 

 
Figure 5.  Mississippi Rover gaging station at Natchez, MS for March – April 2008. 
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10.  Using the graph below, determine at what stage (in feet) the River Raisin would 
have to be before the Movie Theater flooded.    The Movie Theater is at ~718 feet 
asl.  Note that the gauge datum is 693.20 feet. (2 pts.) 

 
 
 
 
Would this flood be just above flood stage, a moderate flood, or a major flood? (1 pt.) 
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11.  Using the graph below, determine the Exceedance Probability of the River Raisin to 
reach a maximum stage of 15 ft. * **Use the CS data***  (1 pt.) 

 
 Pe = __________________________ 
 

Calculate the Recurrence Interval for this flood.  Remember that Pe = 1/R.  (1 pt.) 
 
 RI = ____________________________ 

 
Given your above answer, would how would you rate this flood? (For example: is it 
a 20 year, 50 year, 100 year flood etc.) (1 pt.) 

 
 _______________ year flood 
 
Would this flood be enough to flood the Movie Theater (see question 10)? (1 pt.) 
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Par t IV.  Coastlines 
 
Use the Ocean City map below to answer the following. ***NOTE: North is at the top of 
the map.***  
1. Draw an arrow on the map showing the direction of the longshore current. (2 pts.) 
 
 How did you determine this? 
 
 
 
3. Think about what you know about the stability of barrier islands. Geologically 

speaking, how good of an idea is it to build the town of Ocean City where they did? (2 
pts.) 

 
 
 What kind of problems do you think this town will face in the future? (2 pts.) 
 
 
 
4.  If sea level were to rise, in which compass direction would the island migrate? (2 pts.) 
 
 
5. On the map, draw the approximate shape and location of the island prior to the 1933 

hurricane and the placement of the jetties. (2 pts.) 
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Use the Beaufort, NC topographic map shown below to answer the following (N is to the 
left). 

1.   Is this coastline emergent or submergent? Cite your evidence for your choice. (2 
pts.) 

 
 
2. Why do you think Cape Lookout National Seashore was designated as a park rather 

than having subdivisions constructed on it? (2 pts.) 
 
 
 
3. If sea level were to rise, in which direction would the island that Salter Path is on 

migrate?  What would happen to the town of Salter Path if this occurred? (2 pts.) 
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Par t VI   Wildland Fires 
 
1.  List 4 things you can do to help protect houses in the forest from forest fires. (2 pts.) 
 

1.  ____________________________________________________ 
 
2.  ____________________________________________________ 
 
3.  ____________________________________________________ 
 
4.  ____________________________________________________ 
 

 
Rank the following fires from most potentially dangerous (1) to least potentially 
dangerous (3) and give a reason for your answers.  Finally, in the last column note 
whether you would:  

let it burn,  
send a small crew to contain it or 
send a somewhat larger crew to the put out the fire immediately. (6 pts.) 

 
INCIDENT 1  A high intensity wildfire is burning 200 acres in sparse vegetation in the 
high desert 100 miles west of Phoenix. There are no cabins, historic sites, forests, or 
villages within a hundred mile radius. The weather forecast is for warm and dry 
conditions.   
 
INCIDENT 2  A ¼ acre wildfire has begun in a heavily forested area 3 miles west of 
Flagstaff, AZ in a forest mixed with healthy trees and bark beetle infested dead 
Ponderosa Pines. The last 2 months have been extremely hot and dry. Highly erratic 
thunderstorm winds are predicted.  
 
INCIDENT 3  A 30 acre wildfire of low intensity is burning ground cover in a heavily 
forested area 20 miles north of the north rim of the Grand Canyon. The fire is in an area 
that is presently uninhabited, but light winds are moving in the direction of the National 
Park lodge and Visitor Center.  The weather has been warm and dry, but rains are 
predicted within the a few days.  
 
Rank Incident # Reasoning Response 

1 
  

 
 

 

2 
  

 
 

 

3 
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Figure 1.  Wind data for 7 April 2000.
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Figure 2.  Weather data for 3 February 2003. 
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Figure 3.  Hurricane tracking map for Hurricane Rita, September 2005. 


