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PATHWAY:  
Flight Operations

COURSE:  

Aviation Meteorology
UNIT 3: 

ACCT-AM-3 Weather Hazards for Pilots
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Annotation: 
This unit will give students the ability to analyze weather and recognize potential threats for air transportation. Students will see how different weather conditions develop and what they in turn will mean for pilots. 
**Teacher Note: there are a few activities in this lesson that will require students to use a website which requires Flash Player, be sure this program is downloaded to the computers before beginning this unit. Also, there are several videos in this unit. To view the videos, you can download QuickTime, a free internet download.

Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
12 Hours 
Author: 
Lisa Mozer
Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
GPS Focus Standards: 
ACCT-AM-7: Students will apply atmospheric dynamics to aeronautical components. 

a. Detect VFR (Visual Flight Rules), MFR (Marginal Flight Rules) and IFR (Instrument Flight Rules) weather conditions. 

b. Interpret the relevance of pressure changes to indicated altimeter readings. 

c. Identify wind direction and speed as it applies to flight planning, crosswind components, and aircraft performance.  

d. Apply seasonal and geographical weather variations to flight characteristics and aircraft performance.  
ACCT-AM-8:  Students will identify aviation weather hazards. 
a. Identify convective weather activity threats such as wind shear, thunderstorms, and heavy rain. 
b. Recognize the danger of instability in atmospheric conditions such as freezing levels, turbulence, and significantprecipitation. 
c. Understand the importance of VFR ceilings and minimum visibility requirements to avoid significant atmospheric threats.  
GPS Academic Standards:
S6CS5. Students will use the ideas of system, model, change, and scale in exploring scientific and technological matters. 

MM2P(b). Solve problems that arise in mathematics and in other contexts (using appropriate technology).
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Enduring Understandings: 
Students will understand how specific weather conditions are a threat to transportation. They will understand how changes in air pressure are relevant to weather threats and the importance wind direction plays in aviation meteorology. 
Essential Questions: 
•
What is an air mass and how would air mass affect air transportation?
· What is turbulence and how does turbulence affect air transportation? 
•
How does air circulation differ from air mass?

•
Which specific weather components are hazardous and/or severe?
Knowledge from this Unit:  
Students will be able to: 

•
Discuss how specific weather conditions develop.

•
Identify weather conditions that are relevant to aviation threats.

•
Recognize the relationship between cold fronts and violent thunderstorms.
Skills from this Unit:  
Students will:
•
Associate components with hazardous weather. 

•
Simulate weather fronts and cold air masses.

•
Monitor weather maps and anticipate frontal movement.   
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Assessment Method Type: 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	_x_ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Thunderstorms Quiz
Thunderstorms Quiz Answer Key 
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•
LESSON 1: TURBULENCE, AIR MASSES, AND AIR CIRCULATION

1.
Identify the standards. Standards should be posted in the classroom.     

 ACCT-AM-7. Students will apply atmospheric dynamics to aeronautical components. 

a. Detect VFR (Visual Flight Rules), MFR (Marginal Flight Rules) and IFR (Instrument Flight Rules) weather conditions. 

b. Interpret the relevance of pressure changes to indicated altimeter readings. 

c. Identify wind direction and speed as it applies to flight planning, crosswind components, and aircraft performance.  

d. Apply seasonal and geographical weather variations to flight characteristics and aircraft performance.  
ACCT-AM-8.  Students will identify aviation weather hazards. 
a. Identify convective weather activity threats such as wind shear, thunderstorms, and heavy rain. 
b. Recognize the danger of instability in atmospheric conditions such as freezing levels, turbulence, and significantprecipitation. 
c. Understand the importance of VFR ceilings and minimum visibility requirements to avoid significant atmospheric threats.  
2.
Review Essential Question(s). Post Essential Questions in the classroom. 


•
What is an air mass and how would it affect air transportation?

•
What is turbulence and how does it affect air transportation? 
•
How does air circulation differ from air mass?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. 
	Cold front
	Air masses
	Tropical Storm

	Precipitation
	Occluded front
	Frontal passage

	Warm front
	Prevailing wind
	Fog

	Instability
	Icing
	Turbulence


4.
Interest Approach- Ask how many students have flown before. Once students raise their hands, ask if any of them have experienced turbulence while they were flying. What did it feel like? Do they know what caused it? 
5.
**Teacher note: To view this depiction of turbulence, you must have Flash player on your computer. 
View the graphic demonstration of turbulence at http://pilottutor.org/tutor_content.aspx. Use PilotTutor.Org Instructions Handout to guide you through it. Only show students the first two depictions of turbulence (by clicking next), they will learn about the three types of turbulence later. Have student make note of what causes turbulence.   
6.
Explain to students that it is important to recognize weather conditions associated with low pressure and frontal movement. To better understand when some hazardous conditions can and will occur, they will need to better understand weather patterns. Show students the Air Masses PowerPoint.

7. 
Give each student an Air Masses and Fronts Review Handout. Using a highlighter, have them highlight the information that is most important. 

8.
**Teacher Note: Be sure to read the Teacher Guide for Weather Fronts Lab prior to class to prepare for the lab. Break students into groups of 4-6 for a lab. Hand each student a copy of the Weather Fronts Lab-Student Instructions. 

9.
Summary: Discuss the results of the lab as a class. Use the Teacher Guide for Weather Fronts Lab to help answer the discussion questions.
•
LESSON 2:  ICING AND FRONTS

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
How does air circulation differ from air mass?

•
Which specific weather components are hazardous and/or severe?


2.
Interest Approach- Present and discuss storm damage images (photographs or video clips can be accessed via a Google search for “storm damage photographs”). Allow students to reflect on severe storms they have experienced (on the ground and/or on a plane). Explain that atmospheric properties that produce storm systems and severe weather conditions are an ongoing concern for the air transportation industry.
3.
 **Teacher note: To view this depiction of icing, you must have Flash player on your computer. If each student has a computer, they can do this individually. If not, it can be done as a class on the projection screen. 

Give each student a copy of the PilotTutor.Org Instructions Handout. Have them view the graphic demonstration of Icing at http://pilottutor.org/tutor_content.aspx while taking notes. 

4.
Show students the Weather Hazards PowerPoint. Have them take notes, especially on the locations of warm and cold air that is divided by the cold front (symbol).

5.
Review the different air masses with students. Give each student the Fronts and Storms Reading Assignment. Have students take notes on the information they find most important. As students read about hurricanes, remind students hurricanes are tropical storms. Low Pressure systems have fronts, and tropical storms will require additional reading for a discussion that is beyond this assignment.
6.
Have students complete the Fronts Worksheet and the Practicing Fronts Worksheet to help them practice identifying fronts. Students may use their notes from the Weather Hazards PowerPoint to help them. 
7.
For more practice with identifying fronts, give each student a copy of the Advanced Air Masses and Fronts Worksheet. They will use the worksheet and the Southeast Surface Map Handout to answer questions. For the more current surface map, go to http://weather.rap.ucar.edu/surface/sfc_mgm.gif (the one on the handout is from February 3, 2012).
8.
Have students watch the Air Masses and Fronts—The Occluded Fronts Video and take notes while they watch it. 
9.
Have students monitor current weather maps and write a report on air masses and anticipate frontal movement from the current maps. Use the Analyzed Surface Map with Fronts Handout. For the current analyzed surface map with front, access the link below: http://www.ametsoc.org/amsedu/dstreme/images/sfc_adv.gif.
10.
Summary: After students have written their air masses and frontal movement report, have a class discussion. Be sure to ask the following questions: 
•
How the air temperatures differ on each side of the cold front. Where are the warmest temperatures? The coolest?
•
Where is the front moving to, where was it the day before? 
•
Describe how the wind direction in location on each side of the cold front differ. Where are the strongest winds? The weakest?
•
Are there any thunderstorms or precipitation associated with the cold front? If so, where  and what type of precipitation (what locations)?
•
LESSON 3:  TURBULENCE, THUNDERSTORMS, AND FRONTS

1.
Review Essential Questions. Post Essential Questions in the classroom. 

•
What is turbulence and how does it affect air transportation? 
•
Which specific weather components are hazardous and/or severe?
2. Review what students already know about turbulence from the first lesson. After reviewing give each student a copy of the PilotTutor.Org Instructions Handout and allow them time to finish the turbulence activity at http://pilottutor.org/tutor_content.aspx while taking notes on the three types of turbulence.  
3. 
Recall the storm stories students shared during the previous lesson. Discuss how fronts and storms are related and how strong storms can damage property and endanger lives. Then show students Project Thunderstorm Video.
4.
Split students into three groups. Assign each group one of the following reading assignments, Thunderstorms and Tornadoes Reading Assignment Handout, Thunderstorms Reading Assignment Handout, or Fronts Reading Assignment Handout. Have each person in the group read the handout and highlight important information. As a group, have them come up with a 2-5 minute summary to give the class about their specific reading assignment. Have the rest of the class take notes while the group summarizes.
5.
Have students complete the Thunderstorms Quiz. Grade the quizzes using the Thunderstorm Quiz Answer Key.  

•
ATTACHMENTS FOR LESSON PLANS

•
PilotTutor.Org Instructions Handout
· Air Masses PowerPoint
· Air Masses and Fronts Review Handout
· Teacher Guide for Weather Fronts Lab
· Weather Fronts Lab-Student Instructions

· Weather Hazards PowerPoint

· Fronts and Storms Reading Assignment

· Fronts Worksheet

· Practicing Fronts Worksheet

· Advanced Air Masses and Fronts Worksheet

· Southeast Surface Map Handout

· Air Masses and Fronts—The Occluded Fronts Video

· Analyzed Surface Map with Fronts Handout
· Project Thunderstorm Video

· Thunderstorms and Tornadoes Reading Assignment Handout

· Thunderstorms Reading Assignment Handout

· Fronts Reading Assignment Handout
•
NOTES & REFLECTION: 

To view PilotTutor.org , you must have Flash player on your computer. If each student has a computer, they can do these activities individually. If not, it can be done as a class on the projection screen.
For a more advanced assignment on cold fronts, go to the website: http://earthstorm.mesonet.org/materials/les_coldfrontchar.php -- It uses QuickTime media player and tracks fronts across Oklahoma.
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Culminating Unit Performance Task Title: 
Air Masses and Fronts Student Lesson Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Split the class up so there are at least 12 groups. Assign each group one of the following topics: Continental Polar Air Masses, Maritime Tropical Air Masses, Stationary Fronts, Cold fronts, Warm Fronts, Occluded Fronts, Dry Line, Advection, Cold Advection, Warm Advection, 850 Temp Advection, Moisture Advection, or Vorticity Advection. Have each group research their information and create a PowerPoint to teach the class a lesson on their topic. Be sure each group has an activity to go along with their PowerPoint lesson. For good research information, have students go to the website: http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/af/home.rxml 
Attachments for Culminating Performance Task: 
•
Air Masses and Fronts Student Lesson Project Rubric
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Web Resources:
•
http://pilottutor.org/tutor_content.aspx
•
http://weather.rap.ucar.edu/surface/sfc_mgm.gif
•
http://www.archive.org/details/gov.dod.dimoc.27504
•
http://www.ametsoc.org/amsedu/dstreme/images/sfc_adv.gif
•
http://www.archive.org/details/gov.archives.341-roswell-8
•
http://earthstorm.mesonet.org/materials/les_coldfrontchar.php
•
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/af/home.rxml 
•
http://www.navcanada.ca/ContentDefinitionFiles/publications/lak/CanadianPrairies/2-P32E.PDF 

Materials & Equipment: 
•
Computer with Internet access

· Projection Equipment

•
QuickTime and Flash Player
•
Plastic tub

•
Water

•
Ice cubes made with water colored with blue food coloring

•
Red food coloring

•
Colored pencils

•
Paper

•
Paper towels
· Highlighters 
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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