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PATHWAY:  
Flight Operations

COURSE:  

Aviation Meteorology
UNIT 4: 

ACCT-AM-4 The Forecasting Process
[image: image10.jpg]% FOCUS STANDARDS




Annotation: 
This unit will teach students the basics of a weather forecast. Students will also learn how to forecast the weather based on current weather patterns and trends.
 **Teacher Note: You will need to download QuickTime, a free media-viewing program online, to watch the video in this unit. 

Grade(s):  
	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
7 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: 
ACCT-AM-1: Students will identify the climate and seasonal changes of the earth’s atmosphere.  

a. Identify the earth’s tilt and its orbit around the sun and the seasonal relationship.  
b. Recognize the global atmospheric circulation and the effects of differential heating. 
c. Relate the global circulation of the atmosphere to that of ocean currents. 

d. Identify the structure of the earth’s layers of the atmosphere, and become knowledgeable of the history of the study of meteorology.
ACCT-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. 
ACCT-AM-5:  Students will apply techniques to analyze and forecast weather data. 

a. Analyze weather charts for surface and upper air data. 

b. Identify vorticity, divergence, and the jet stream. 

c. Employ methods of forecasting. 

d. Produce a forecast product.
GPS Academic Standards:
S6CS5.Students will use the ideas of system, model, change, and scale in exploring scientific and technological matters. 
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 how examining weather patterns, trends, and characteristics of changing weather can help to forecast the weather. They will gain an understanding of how weather conditions are forecasted to change for a future time period. 
Essential Questions: 
•
What is the difference between a current weather report and a weather forecast report?

•
How accurate is a weather forecast?

Knowledge from this Unit:  
Students will be able to: 
•
Identify the factors important for forecasting weather. 

• 
Explain how various weather patterns and trends can affect the forecast. 
•
Discuss the difference between a current weather report and a forecast.
Skills from this Unit:  
Students will:
• 
Produce a weather forecast based on simple observations.

• 
Analyze the current weather.

•
 Record weather data properly.

[image: image3.jpg]% ASSESSMENTS



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

__ 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
__ 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

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1:  Forecasting Basics

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

 ACCT-AM-1:   Students will identify the climate and seasonal changes of the earth’s atmosphere.  

a. Identify the earth’s tilt and its orbit around the sun and the seasonal relationship.  

b. Recognize the global atmospheric circulation and the effects of differential heating. 

c. Relate the global circulation of the atmosphere to that of ocean currents. 

d. Identify the structure of the earth’s layers of the atmosphere, and become knowledgeable of the history of the study of meteorology.
ACCT-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. 
ACCT-AM-5:    Students will apply techniques to analyze and forecast weather data. 

a. Analyze weather charts for surface and upper air data. 

b. Identify vorticity, divergence, and the jet stream. 

c. Employ methods of forecasting. 

d. Produce a forecast product.
.  
2.
Review Essential Question(s). Post Essential Questions in the classroom. 
•
What is the difference between a current weather report and a weather forecast report?

•
How accurate is a weather forecast?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Weather Forecasting Teacher Vocabulary Guide as a reference. 
	Prognostic chart
	Weather warning
	Weather watch

	Air masses
	Numerical weather
	Forecast

	Weather model
	Prevailing winds
	 Vorticity

	Divergence
	Jet stream
	


4.
Interest approach – If possible take students outside to observe the current weather conditions. Break students into groups, and without any technology have student note as much about the weather as possible (temperature, humidity, wind speed, direction, clouds, etc.). Have students describe the current weather. After noting the current conditions, speculate what the weather conditions will be in 24 hours from the current time. Once they have an appropriate description, explain that almost anyone can identify the current weather conditions; however, by using specific meteorological skills, one can discuss the expected weather conditions and forecast the weather more accurately. Have each group write a report of their findings and the 24 hour forecast. Allow students to compare their estimates to real current data and then compare their estimated forecast notes to real conditions the next day. 
5. Review as a class how weather maps (IR satellite maps and surface maps) can be used to analyze and identify weather patterns. Show students the Weather Forecasting PowerPoint and have them take notes.
6.
Hand each student a copy of the Drawing Conclusions Activity Packet and colored pencils or markers to complete the four activities. Once all of the activities have been completed, review the answers with the class using the Drawing Conclusions Activity Packet Answer Key. 
7.
Explain to students that on a weather map, fronts are drawn where there are large changes in temperature, changes in wind direction and speed, and between areas where there are large changes in pressure. On a weather map, fair weather is generally associated with "Highs" while stormy weather is associated with "Lows" and with the portions of fronts that extend from them. Based on this, give each student a Complete Plot Map Worksheet Instruction Handout and have students do the Complete Plot Map Worksheet. Review the front line by using the Complete Plot Map Worksheet Answer Key.
8. 
Assign a city to class groups (such as: group A- New York, group B – Miami, Group C – Chicago, and group D – Los Angeles) to forecast weather conditions 24 hours from now. Using only the current maps (weather data) have each group speculate the forecast for local weather conditions: Temperature, Dew Point, Sky (clouds), Precipitation (or dry), Wind direction, Wind Speed, and Barometric Pressure. Next, discuss what each group presents as the 24 hour forecast conditions, and remind students that new tools will be needed to build accurate weather forecasts.

9.
Watch the video Big Picture: Weather: Friend or Foe Video.  Note: this video is about 28 minutes.
•
LESSON 2:  Forecasting Weather Conditions 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
What is the difference between a current weather report and a weather forecast report?

•
How accurate is a weather forecast?

2. Interest Approach- Have students read Weather Forecasting Myths Handout. As a class, discuss/review how although these myths aren’t an accurate way for predicting weather, current maps, satellites and other tools do help predict weather. Remind students the only way to truly become better at forecasting is to practice. 
3. 
Have students complete the Forecast Process Exercise Worksheet. They will be asked to make a two day prediction based on 2 weather maps, and then study a current weather map for two days and make a weather forecast based on current conditions. Grade the worksheet using the Forecast Process Exercise Worksheet Answer Key. 

4.
Summary- After students have forecasted the weather, have a class discussion. Be sure to ask questions like:  How many people in the class had accurate forecasts? Why were they successful/unsuccessful? What could be done the next time to have a more accurate forecast? What tools were most helpful in predicting the weather forecasts?
•
LESSON 3:  The Forecast Report

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

•
What is the difference between a current weather report and a weather forecast report?

•
How accurate is a weather forecast?

2.
Select several weather topics and place students into groups. Hand each group a copy of the Severe Weather Report Assignment Instructions and the Severe Weather Report Assignment Rubric. Each group is responsible for writing and presenting a severe report. **Teacher note: students will need the computers for watching severe weather videos and current severe weather reports. 
3. 
Summary: After group presentations, discuss as a class what each group did well. Did they get the severity of the weather across? 
•
ATTACHMENTS FOR LESSON PLANS

•
Weather Forecasting Teacher Vocabulary Guide

· Weather Forecasting PowerPoint
•
Drawing Conclusions Activity Packet
•
Drawing Conclusions Activity Packet Answer Key
•
Complete Plot Map Worksheet Instruction Handout
•
Complete Plot Map Worksheet
•
Complete Plot Map Worksheet Answer Key
•
Big Picture: Weather: Friend or Foe Video
•
Weather Forecasting Myths Handout

•
Forecast Process Exercise Worksheet

•
Forecast Process Exercise Worksheet Answer Key
•
Severe Weather Report Assignment Instructions

· Severe Weather Report Assignment Rubric
•
NOTES & REFLECTION: 

•
If you want to teach Lesson 1 in the computer lab, the activity packet comes from the following website: http://www.srh.noaa.gov/jetstream/synoptic/ll_analyze_slp_soln.htm#4. The website contains background, a section for discussion and “weatherwise” tips. 
•
The video from Lesson 1, Big Picture: Weather: Friend or Foe, lasts about 28 minutes. If you plan on watching the whole video, make sure you allot enough time. 
•
For the activity in Lesson 3, students will need the computers for watching severe weather videos and current severe weather reports. 
•
You will need to download QuickTime, a free media-viewing program online, to watch the video in this unit. 
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Culminating Unit Performance Task Title: 
Georgia Meteorologist 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have each student pick three cities in Georgia. Study the current weather for 2 days then have each student create a weather forecast that they will present to the class. Allow each student to give a 3-5 minute presentation of their forecast to the class. Be sure temperature, dew point, wind direction/speed, precipitation and atmospheric pressure for each city are all included in their forecast. Grade their presentation using the Georgia Meteorologist Forecast Rubric. 
Attachments for Culminating Performance Task: 
•
Georgia Meteorologist Forecast Rubric
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Web Resources:
•
http://www.srh.noaa.gov/jetstream/synoptic/ll_analyze_slp_soln.htm#4
•
http://www.spc.noaa.gov/climo/    

•
http://www.archive.org/search.php?query=weather%20AND%20collection%3Anewsandpublicaffairs
•
http://www.mv.k12.wa.us/science/integrated/athena/curric/weather/hsweathr/predict.html
•
http://www.archive.org/details/gov.archives.arc.2569632 

· http://www.nssl.noaa.gov/edu/
· http://eo.ucar.edu/webweather/forecasttips.html
· http://www.oar.noaa.gov/k12/html/info_forecasting2.html
Materials & Equipment: 
•
Computer with internet access
·   Projection Equipment

•
Colored Pencils or markers
•
Current weather maps
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	X
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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