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PATHWAY:  
Flight Operations

COURSE:  

Aviation Meteorology
UNIT 5: 

ACCT-AM-5 Printed Reports and Forecasts
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Annotation: 
In this unit, students will learn how to ensure safe practices by learning to identify hazardous weather conditions and understand how these conditions are monitored. These practices will help determine conditions preferred for flight planning. Students will understand how specific weather conditions are forecasted and reported in the air transportation industry. 
Teacher Note: Lessons 1 and 3 have activities where the students need to use computers. For lesson 1, some of the activities require the Java plugin, a free internet plugin, to run. Be sure it’s downloaded to the computers prior to the activities.  

Grade(s):  
	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
20 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.
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GPS Focus Standards: 
ACT-AM-3. Students will operate and employ weather technology and terminology. 
a. Observe and record weather data using units of measurement (i.e., degrees, knots, miles per hour, etc.) 

b. Operate and employ weather tools (i.e. thermometer, barometer, and hygrometer, etc.)  

c. Understand weather symbols and weather coding. 

d. Communicate atmospheric conditions using appropriate terminology. 

ACT-AM-6. Students will demonstrate an understanding of aviation weather codes and terminology. 
a. Understand the METAR coding for weather observations, terminal forecasts, and weather advisories (i.e.,PIREPS, AIRMETS, SIGMETS, etc.) 

b. Interpret data from multiple weather data sources (commercial, government and military).   
c. Access available meteorological resources to obtain weather data.
GPS Academic Standards:
S1E1. Students will observe, measure, and communicate weather data to see patterns in weather and climate.
S4E4 Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.

S6CS5 Students will use the ideas of system, model, change, and scale in exploring scientific and technological matters.
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Enduring Understandings: 
Students will understand how more interpretation skills are needed to determine the availability of preferred weather conditions for flight planning.
Essential Questions: 
•
What is METAR?
•
What is TAF?

•
What other reports can be used to help report weather to the air transportation industry?

· What is hazardous weather?

Knowledge from this Unit:  
Students will be able to: 
•
Identify codes and reports used to monitor, broadcast and document weather conditions. 
•
Discuss the difference in the methods used to report weather to the air transportation industry. 

· Recognize threats from various aviation weather maps. 
Skills from this Unit:  
Students will:
•
Interpret weather conditions from METAR and TAF reports.
•
Formulate weather warnings based on SIGMETs and PIREPs.
· Compile information from all weather maps to create a forecast for the air transportation industry.
· Utilize printed reports, forecasts and graphic weather analyses.  
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Assessment Method Type: 
	
	Pre-test

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

	
	_x_ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	X
	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

_x_ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

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

_x_ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

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

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Weather Reports Quiz
Weather Reports Quiz Answer Key
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•
LESSON 1:  RADAR AND ISOTHERM CONTOUR CHARTS

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


 ACT-AM-3.   Students will operate and employ weather technology and terminology. 
a. Observe and record weather data using units of measurement (i.e., degrees, knots, mph, etc.) 



b. Operate and employ weather tools (i.e. thermometer, barometer, and hygrometer, etc.)  



c. Understand weather symbols and weather coding. 



d. Communicate atmospheric conditions using appropriate terminology. 

ACT-AM-6.    Students will demonstrate an understanding of aviation weather codes and terminology. 
a. Understand the METAR coding for weather observations, terminal forecasts, and weather advisories (i.e.,PIREPS, AIRMETS, SIGMETS, etc.) 



b. Interpret data from multiple weather data sources (commercial, government and military).   


c. Access available meteorological resources to obtain weather data.

2.
Review Essential Question(s). Post Essential Questions in the classroom. 


•
What other reports can be used to help report weather to the air transportation industry?

· What is hazardous weather?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Review these terms using the Printed Forecasts and Reports Teacher Vocabulary Guide. 
	BCMG
	Air masses
	SIGMET

	Ceiling
	Turbulence
	Visibility

	CLR
	Freezing Rain
	Fog

	Greenwich Mean Time
	Icing
	PIREP

	METAR
	TAF
	


4.
Interest approach – Present and discuss the NTSB accident data from the FAA’s nation Aviation Safety Data Analysis Center (NASDAC) by showings students the Flight Safety and Weather PowerPoint. Explain how for short, local flights, a pilot may only need to be informed of general weather conditions. For extended or cross-country flights, pilots need more detailed information covering a greater area and at various altitudes. 
5. Hand each student a copy of the General Rules of Contouring Handout. Review the information on Isotherm Contour Charts from Units 2 and 3
6. **Teacher Note: This activity will require students to use computers. The Java Plugin will be necessary for one of the activities. 
Have students go to the following websites and complete the contouring activities:

- http://itg1.meteor.wisc.edu/wxwise/contour/Contour.html

- https://courseware.e-education.psu.edu/public/meteo/meteo101demo/Examples/Images/Section2/contour_tool_t0203.swf 
7.
Remain in the computer lab or library to review RADAR. Hand each student a copy of the RADAR Background Review Handout. After reviewing RADAR, have students complete the activities online at:

- http://mapmaker.meteor.wisc.edu/~jbrunner/ackerman/radar/radarpractice.html
- http://mapmaker.meteor.wisc.edu/~jbrunner/ackerman/radar/radarassignment.html
8.
Have students complete the Upper Air Maps Worksheet. Grade the worksheet using the Upper Air Maps Worksheet Answer Key. 
9.
Summary: As a class discuss the answers to the Upper Air Maps Worksheet. Why is it important to understand RADAR and isotherms? 
•
LESSON 2:  METAR 

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

•
What is METAR?
· What is hazardous weather?

2. Interest Approach: Explain to the class how it is important to use the 24 hour clock and the time in Greenwich, England (GMT) to tell time on aviation weather reports. Greenwich, England is 5 hours ahead of the Eastern Standard Time. Using a big clock, practice telling time on the 24 hour clock by calling on people randomly to say the time. Only give students 10 seconds to translate the time shown into the correct GMT time. When somebody gets the time wrong, have them sit down. The last person standing gets three bonus points. 
3. 
Explain to the class that METARs are printed weather maps used to report current weather in air transportation. Use the METAR Teacher Guide to write or project on the board. Go over each part of the METAR as a class. 
4.
Give each student a copy of the Encoding METARs Reading Assignment Handout to help them better understand the components of a METAR observation. 
5.
Pass out copies of the Reading METARs Practice Worksheet to each student in the class. Using the Encoding METARs Reading Assignment Handout and/or METAR and TAF Reading Guide, have students describe the weather for each of the five airports listed. 
6.
Summary: As a class, discuss the answers to the worksheet using the Reading METARs Practice Worksheet Key. Why are METARs so important for pilots?
•
LESSON 3:  TERMINAL AERODROM FORECAST (TAF), AND SIGMETs, AND PIREPs

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


•
What is TAF?

•
What other reports can be used to help report weather to the air transportation industry?

· What is hazardous weather?

2. Explain to the class that a Terminal Aerodrome Forecast (TAF) is a concise statement of the expected meteorological conditions at an airport during a specified period (usually 24 hours). TAFs use the same weather code in METAR weather reports. Have students read the section on TAFs from the METAR and TAF Reading Guide. 

3. 
*Teacher note: This activity requires students to use computers with internet access. 

Split students into groups of 5 and assign each group a state from the worksheet State ICAO Codes. Next, have students look up the TAF for each of the 5 airports by going to http://aviationweather.gov/adds/tafs/.
4.
After the groups have finished decoding the TAFs, have each person in the group present one of the TAFs to the class. 

5.
Introduce SIGMETs (SIGnificant METeorological information), reports for hazardous weather that is considered of extreme importance to all aircrafts. SIGMETs warn of: severe icing, severe and extreme turbulence, duststorms, sandstorms, or volcanic ash lowering visibility to less than 3 miles. Show students the interactive map at http://www.aviationweather.gov/adds/airmets/java/ and have a class discussion on the current conditions around the United States. 
6.
Have students read the Weather Hazards Reading Handout and take notes on the information. 
7.
Next, introduce Pilot Reports (PIREPs). These are current weather conditions reported by pilots who have flown through the area with the reported conditions. Pilots are encouraged to report weather information and assist in the warning of potential weather hazards. Show students the interactive map at http://www.aviationweather.gov/adds/pireps/displaypireps. Have a class discussion on current conditions throughout the United States. 
8.
Have students complete the Comparing and Contrasting Weather Reports Worksheet and discuss the similarities and differences between the reports as a class. 
9.
Have students complete the Weather Reports Quiz. Grade the quizzes using the Weather Reports Quiz Key. 
•
ATTACHMENTS FOR LESSON PLANS

Printed Forecasts and Reports Teacher Vocabulary Guide
Flight Safety and Weather PowerPoint
General Rules of Contouring Handout

RADAR Background Review Handout

Upper Air Maps Worksheet
Upper Air Maps Worksheet Answer Key

METAR Teacher Guide

Encoding METARs Reading Assignment Handout
Reading METARs Practice Worksheet

Reading METARs Practice Worksheet Key

METAR and TAF Reading Guide

Reading METARs Practice Worksheet Key

State ICAO Codes

Weather Hazards Reading Handout
Comparing and Contrasting Weather Reports Worksheet
•
NOTES & REFLECTION: 

Lessons 1 and 3 in this unit will require students to work on computers. Have the computer lab or library available. One activity will require the computer to have the Java plugin, a free online plugin.
If you want to give a test to your students, use questions from the http://www.nws.noaa.gov/oso/oso1/oso12/fmh1/qanda/ch12ques.htm online assessment.
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Culminating Unit Performance Task Title: 
National Weather Service Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students plan a trip via airplane that spans at least 4 states. In order to properly plan, students must look at the weather for the states which they will fly over. Be sure they include a regular forecast for both the place of takeoff and landing, and METAR, TAF, SIGMET, and PIREP readings. If students encounter poor weather, have them adjust their flight (time, path, etc.) to accommodate the poor weather conditions. Have students present their reports to the class. Grade the report using the National Weather Service Project Rubric. 
Attachments for Culminating Performance Task: 
•
National Weather Service Project Student Instructions Handout
•
National Weather Service Project Rubric
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Web Resources:
•
http://itg1.meteor.wisc.edu/wxwise/contour/Contour.html 

•
https://courseware.e-education.psu.edu/public/meteo/meteo101demo/Examples/Images/Section2/contour_tool_t0203.swf 
•
http://mapmaker.meteor.wisc.edu/~jbrunner/ackerman/radar/radarpractice.html
•
http://mapmaker.meteor.wisc.edu/~jbrunner/ackerman/radar/radarassignment.html 
•
http://aviationweather.gov/adds/tafs/
•
http://www.aviationweather.gov/adds/airmets/java/
•
http://www.aviationweather.gov/adds/pireps/displaypireps
•
http://www.nws.noaa.gov/oso/oso1/oso12/fmh1/qanda/ch12ques.htm
•
http://www.aviationweather.gov/adds/icing/ -icing weather hazards
•
http://www.aviationweather.gov/adds/turbulence/ -turbulence weather hazards
•
http://climate.dot.gov/documents/workshop1002/kulesa.pdf - weather hazards reading
Materials & Equipment: 
•
Computer with internet access
· Java plugin 

· Colored pencils/markers (green, black, blue, red and yellow)

· Big practice clock
· Projection Equipment
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	X
	Student Response System
	X
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


[image: image7.jpg]



Architecture, Construction, Communications & Transportation








	CTAE Resource Network
	Aviation Meteorology • Grades 11-12 • Unit 5
	Page 7 of 7



