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PATHWAY:  
Flight Operations

COURSE:  

Aviation Meteorology
UNIT 2: 

ACCT_AM_2 Weather Patterns
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Annotation: 
This unit will teach students how to read satellite images. It also shows students how specific weather conditions are a threat to air transportation by teaching them to read and interpret surface maps and other weather maps. 

Grade(s):  
	
	9th

	X
	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.

GPS Focus Standards: 
ACT-AM-4. Students will demonstrate an understanding of mid latitude weather patterns and systems.
a. Understand the horizontal and vertical circulation of low and high pressure systems.

b. Identify air masses and monitor daily weather phenomena.

c. Use weather tools and units of measurement.

d. Employ meteorological terminology and coding procedures.

e. Demonstrate an understanding of synoptic weather structure.

GPS Academic Standards:
S4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.
MM2P(b). Solve problems that arise in mathematics and in other contexts (using appropriate technology).
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Enduring Understandings: 
Students will understand the vital role satellite images play in determining the weather and how it relates to aviation. 
Essential Questions: 
· How and why does weather change?

· Why are satellites important to forecast the weather?
· How do satellites help in aviation meteorology?

· What are the differences between isobars and isotherms?
· What is the significance of a surface map?

· Why is it important to be able to interpret a pressure map?

Knowledge from this Unit:  
Students will be able to: 
· Understand how weather patterns indicate specific weather conditions.
· Summarize the need to monitor current weather conditions.  
· Recognize where areas of high and low pressure are.
· Explain the parts of an isobar map.
· Define weather terms used in different weather maps.
· Match the different three-letter airport codes with their city.
· Discuss the relationship between multiple sources of weather data.
Skills from this Unit:  
Students will: 

· Interpret weather symbols on maps.
· Draw weather maps that include symbols and areas of high and low pressure.
· Monitor satellite images.
· Keep a record of weather data.
· Utilize online resources to examine current weather patterns and conditions. 
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

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

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

_x_ 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

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ 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
__ 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:
NONE
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•
LESSON 1:  Surface Data for Weather Maps

1.
Identify the standards. Standards should be posted in the classroom.     
ACT-AM-4. Students will demonstrate an understanding of mid latitude weather patterns and systems.
a. Understand the horizontal and vertical circulation of low and high pressure systems.

b. Identify air masses and monitor daily weather phenomena.

c. Use weather tools and units of measurement.

d. Employ meteorological terminology and coding procedures.

e. Demonstrate an understanding of synoptic weather structure.
2.
Review Essential Questions. Post Essential Questions in the classroom. 

•
How and why does weather change?

•
Why are satellites important to forecast the weather?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Aviation Meteorology Teacher Vocabulary Guide. 
	IR Satellite 
	barometer
	millibar

	average sea level pressure
	isobar
	high pressure

	low pressure
	pressure map
	surface map

	Dew point
	sky
	dry 

	isotherm
	cyclogenesis
	anemometer


4.
Interest approach- Present and discuss storm damage images (photographs or video clips can be accessed via Google, search for “storm damage photographs”). Allow students to reflect on severe storms they have experienced. Discuss how atmospheric properties that produce storm systems and severe weather conditions are an ongoing concern for pilots and plane operators.
5.
Have students monitor Satellite images. The task of satellite interpretation instructions are below and are from Lesson 4 in Unit 1.
6.
Satellite images and basic cloud interpretation skills should be practiced daily. For a review, watch the Weather Video called “Satellite Interpretation” at: http://fsc.fernbank.edu/weather/activities.htm. Remind students the names of states are not printed on weather maps and their knowledge of geography will be needed to write a Satellite Weather Report. Have students view the current Satellite Map at: http://www.weather.gov/sat_tab.php?image=ir for the daily map report.
7. 
At home and at school, continue to have students watch weather reports on television (or the internet). 

8.  
Students will need to re-visit the function of the barometer. Show students the Barometer PowerPoint. 

9.
Provide barometers to each student, or divide the class in groups and provide each of the groups with a barometer. The unit of measurement used for weather map input from the barometer is millibars. Students should be able to identify high and low pressure values. In order to recognize a value as high or low, students should know that average sea level pressure is a value of 1013 millibars. Ensure that some of the barometers are off-set to read high values and others at low values. Have students make a table to show which instruments/barometers have high values and which barometers have low values. Ensure each student recognizes the scales and can take a reading. 

10.
Before students learn to analyze pressure on a surface map, students should be familiar with coded raw data that is used to analyze surface weather maps. Use the Weather Symbols and Station Model Handout. Be sure to indicate the value and location of the barometric pressure.
11.
Have a class discussion on the importance of satellites for forecasting the weather. 
•
LESSON 2:  Raw Weather Data Plots 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
What are the differences between isobars and isotherms?
•
How do satellites help in aviation meteorology?
2.
Introduce students to raw weather data plots found on a surface map by passing out copies of the Surface Map Handout. For the surface map of today’s date, use the following site: http://www.ametsoc.org/amsedu/dstreme/images/sfcpmap.gif
**Teacher Note: Students will need computers for the next two activities
3. 
Have students review the Weather Symbols and Station Model Handout, then complete activity at: 

http://cimss.ssec.wisc.edu/wxwise/station/example1.html 
http://cimss.ssec.wisc.edu/wxwise/station/example2.html
http://cimss.ssec.wisc.edu/wxwise/station/example3.html
4.
Have students complete a second activity on the computers at http://weather.niu.edu/machine/surface.html. Have them dissect the weather for various parts of the state. 
5. 
Using the Surface Map Handout or the current weather map at http://www.ametsoc.org/amsedu/dstreme/images/sfcpmap.gif
· Select 10 locations (cities) and have students write the current weather conditions for each of the selected cities.

· Current weather conditions should include: temperature, dew point, wind direction, wind speed, barometric pressure, sky (clouds) and precipitation (or note “dry” if no precipitation is present). 
For help with geographic/city locations use the three-letter Airport Code Map Handout.

6. 
Have students make the connection between the airport codes and aviation meteorology. 

•
LESSON 3:  Drawing Isobars for Surface Pressure Maps

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


•
What is the significance of a surface map?
•
Why is it important to be able to interpret a pressure map?
2. Using the Isobars/Isotherms Worksheet have students practice drawing isobars before moving onto analyzing and drawing real isobars for current maps. 

3. Provide copies of the Pressure Map Handout to students (or use the current pressure map at http://www.uni.edu/storm/wximages/images/pmsl.gif). Using a pencil, students draw isobars and locate the areas of high pressure and low pressure. Use a color pencil and identify high pressure with a blue “H” symbol, and red for the “L” symbol for low pressure in identified areas.

4. Review their results and compare their findings with the Analyzed Pressure Map Answer Sheet (or if you used a current pressure map at: http://www.ametsoc.org/amsedu/dstreme/images/sfc_pres.gif). 
5.
Have students complete the Drawing Isobars Worksheet. For additional help with the instructions for drawing isobars see instructions at: 

http://www.mv.k12.wa.us/science/integrated/athena/curric/weather/hsweathr/isobar.html 

•
ATTACHMENTS FOR LESSON PLANS

· Aviation Meteorology Teacher Vocabulary Guide
· Barometer PowerPoint
· Weather Symbols and Station Model Handout
· Surface Map Handout

· Airport Code Map Handout

· Isobars/Isotherms Worksheet

· Pressure Map Handout

· Analyzed Pressure Map Answer Sheet

· Drawing Isobars Worksheet
•
NOTES & REFLECTION: 

•
The task of satellite interpretation instructions are also covered in Lesson 4 in Unit 1 (ACCT_AM_1 Basic Weather Theory).
•
In Lesson 2, there are activities that students will need computers for. Be sure to reserve a computer lab or library for this lesson.
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Culminating Unit Performance Task Title: 
Satellite Journal
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
As an ongoing task, have students monitor the satellite images. Assign two to three students each week to monitor the satellite for a week while keeping track of it in a journal. Have them write a summary and present the current satellite image to the class at the beginning of the class.
Attachments for Culminating Performance Task: 
Satellite Journal and Presentation Rubric 
[image: image6.jpg]% UNIT RESOURCES





Web Resources:
http://fsc.fernbank.edu/weather/activities.htm.
http://www.weather.gov/sat_tab.php?image=ir
http://www.sciencecompany.com/barometric/barometer.htm
http://cimss.ssec.wisc.edu/wxwise/station/example1.html
http://cimss.ssec.wisc.edu/wxwise/station/example2.html
http://cimss.ssec.wisc.edu/wxwise/station/example3.html
http://www.ametsoc.org/amsedu/dstreme/images/sfcpmap.gif
http://weather.niu.edu/machine/surface.html
http://www.uni.edu/storm/wximages/images/pmsl.gif
http://www.ametsoc.org/amsedu/dstreme/images/sfc_pres.gif
http://www.mv.k12.wa.us/science/integrated/athena/curric/weather/hsweathr/isobar.html
Materials & Equipment: 
•
Computers with internet access
· Barometers 

· Blue and red pens
· Projection Equipment
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
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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