Predicting the Weather: Tools Meteorologists Use


	Strand
	Science

	Topic
	Interrelationships in Earth/Space Systems

	Primary SOL
	4.6 The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key concepts include
     b) weather measurements and meteorological tools; and
     c) use of weather measurements and weather phenomena to make weather predications 

	Related SOL
	4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations in which
    c) appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units
     e) predictions and inferences are made, and conclusions are drawn based on data from a variety of sources

	Background Information
	It is important for students to understand the difference between weather and climate. Weather is the condition of the atmosphere at a given time, and climate is the condition over time for a specific area or region. Meteorologist use temperature, air pressure, fronts, and cloud types to make predictions about what the weather is going to be. Temperature is the measure of the amount of thermal energy in the atmosphere. Air pressure is due to the weight of the air and is determined by several factors including the temperature of the air. A front is the boundary between air masses of different temperature and humidity. There are four main types of clouds that are associated with certain weather conditions. These include: Cirrus, stratus, cumulus, and cumulo-nimbus clouds. Cumulus clouds are fluffy and white with flat bottoms. They usually indicate fair weather. However, when they get larger and darker on the bottom, they become cumulo-nimbus clouds. Cumulo-nimbus clouds may produce thunderstorms. Stratus clouds are smooth, gray clouds that cover the whole sky (block out direct sunlight). Light rain and drizzle are usually associated with stratus clouds. Cirrus clouds are feathery clouds. They are associated with fair weather. Cirrus clouds often indicate that rain or snow will fall within several hours. Meteorologists use the data they gather from a variety of instruments to predict weather patterns. One of the instruments that are used is known as a barometer. This instrument measures air pressure.  Another instrument is an anemometer; which measures wind speed. A rain gauge measures the amount of precipitation. Also, meteorologists can use thermometers to measure the temperature of the air.

	Hook/Engage
	Pass out a small paper person and tell the students that they are to dress the students appropriate for the weather tomorrow (Appendix A). When they ask what the weather is going to be liked “tomorrow”, begin a discussion on how meteorologists predict the weather. 

	Vocabulary
	Barometer- an instrument measuring atmospheric pressure, used especially in forecasting the weather and determining altitude
Anemometer- an instrument for measuring the speed of the wind, or of any current of gas.
Rain Gauge- a device for collecting and measuring the amount of rain that falls.
Weather Vane- a revolving pointer to show the direction of the wind, typically mounted on top of a building.
Thermometer- an instrument for measuring and indicating temperature
Meteorologist- an expert in or student of meteorology; a weather forecaster 

	
	Plan A
	Plan B

	Materials
	· Barometer
· Anemometer
· Rain gauge
· Weather vane
· Thermometer
· Scenario Cards
· Science journals
· Computer
· Skype

	· Barometer
· Anemometer
· Rain gauge
· Weather vane
· Thermometer
· Science Textbook 
· Scenario Cards
· Science Journals 
· All Weather Friends by Udo Weigelt 

	Student/Teacher Actions (delivery)
	1. Ask the students what they know about the weather tools that meteorologist use. Ask them how the meteorologist can predict that a storm is coming or which direction the storm is moving. 
2. As the students come up with ideas about how meteorologists predict the weather, use the document camera to create a KWL chart. 
3. If any student names the tools that are used to predict the weather, show the instrument and demonstrate how to use it. If none of the tools’ names are brought up, show them the tool that help meteorologist measure the measurements that are being discussed. 
4. Reinforce the reasons why it is important for meteorologist to be correct when they are predicting weather. Why do they not only use one instrument to assist them when they are predicting the weather? Also, why do they discuss with other meteorologists so often?
5. View the video “Weather and Climate” Study Jams video at http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/weather-and-climate.htm.  
6. Explain to students that they are going to determine what instruments should be used to measure different types of weather patterns as if they were a meteorologist. 
7. Hand out the scenario cards (Appendix B) to each student. Have students match the appropriate scenario under the correct weather tool.
8. When students have completed this work, assign the students to four different groups. Give each group a different instruments: the barometer, the anemometer, the wind vane, and the thermometer. 
9. Ask the students to use the tools to measure the air pressure, wind speed, wind direction, and temperature in different areas in the building. Students will need to bring their science journals to record the locations and the measurements for each location. Ask students to find at least three different locations for each measurement. The groups with the wind tools will need to find the air conditioning or heating unit for the inside locations. 
10. Allow students to move around the school building in small groups to complete this activity.
11. When students have finished, have them return to the classroom to discuss their results. 
12. Explain to students that tomorrow they will be skyping with a meteorologist from channel 13. They need to create possible questions that they might ask him about his job and predicting the weather. 

	Same as Plan A except read:
1. Same as Plan A
2. Same as Plan A
3. Same as Plan A
4. [bookmark: _GoBack]Same as Plan A
5. Read All Weather Friends by Udo Weigelt to the students. Discuss why meteorologists do not just go on intuition.
6. Same as Plan A
7. Same as Plan A
8. Same as Plan A
9. Same as Plan A
10. Same as Plan A
11. Ask students to discuss how they decide to dress every morning. What do you use to make those decisions? Interview your parents how they would determine what activities they would do or how they would dress if they did not have meteorologists predating the weather.  

	Assessment
	Once they have completed their observations, have the students share them with the class. First have the students tell everyone what location they chose to use the instrument on, and then have other students predict what data they collected. Ask why different locations may have different weather conditions? Ask students why it was important that we used a variety of instruments to measure the various areas. Ask what is the difference between a barometer and an anemometer? Ask how does a meteorologist use weather tools to predict the weather? Collect the scenario cards to check for accuracy. 

	Extensions and Connections
	Show a picture of a sunny day on the water (see Appendix C). Have the students write a weather report for the local weather channel including the weather tools and measurements that were used.

	Strategies for Differentiation
	     1. Give the students written directions for how to use the weather tools. 
     2. Add pictures to the scenario cards.
     3. Allow students the chance to pick their own groups.
     4. As a class, go outside and have the groups measure using the instruments. If there is not appropriate weather, and the students are not capable of going around the school on their own, move around the various areas of the schools together and have students take the data in that manner. 
















Appendix A
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Appendix B
Scenario Cards for Weather Tools
	Barometer
	Anemometer
	Rain Gauge
	Thermometer
	Wind Vane

	When there is a hurricane, I can use this tool to measure the very low air pressure.
	This tool rotates with the wind.
	I can use a rain gauge to determine how much liquid precipitation has occurred.
	I can find out that it is very hot in the middle of the day with this tool.
	At an airport, this tool looks like an orange wind sock to help the pilots measure wind direction.

	This tool measures air pressure.
	I can measure wind speed with this tool.
	I can measure the amount of rain with this tool.
	I can measure temperature with this tool.
	I can measure wind direction with this tool.

	I can measure inches of mercury (inch Hg) to help me determine how much air pressure there is.
	I want to know how quickly the wind is moving.
	When there is a rain storm, I can use this tool to determine how much rain has fallen.
	This tool can measure degrees Fahrenheit, Celsius, or Kelvin.
	This tool can also be called a weather vane.

	The barometric pressure changes are very slight – typically only .02 to .10 of an inch.
	I will count how many revolutions this tool makes to determine the revolutions per minute for wind speed.
	I need to place this tool in an open area so that it can properly collect the precipitation. 
	Meteorologists use this tool to make predictions about temperature for future times. 
	There is typically a compass rose located on this weather tool.

	I can use this tool to help predict if a storm is coming.
	I want use this tool so that I know how quickly to expect a weather pattern to approach.
	Typically, this tool looks like a graduated cylinder, although there are other set-ups.
	I can find out how cold it is during the winter months with this tool.
	Changing wind direction helps meteorologists determine the direction of a storm or weather pattern.



Appendix C
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Directions: Pretend you are a meteorologist and predict the weather for the picture above. Make sure that you describe what the temperature is, the clouds, the wind speed, air pressure, and chance of precipitation. 
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