Predicting the Weather


Purpose


Students will use a Relative-Humidity Sensor, Barometer, and Temperature Probe to gather data about the weather over a five-day period. They will make daily observations of clouds, precipitation, and wind. At the end of the measurement period, they will compare their data with their weather observations and note any correlations.


Time Requirements


•	one 30-minute class period to set up the weather station


•	five minutes a day for five days to make weather observations


•	45-minute class period to analyze data


Advance Preparation 


•	Arrange space in the classroom where the weather stations can remain undisturbed throughout the measuring period. The data-collection interfaces will need to be near an outlet.


•	Obtain cloud charts and Beaufort wind scales for students to use.


•	Install the EasyData application on the graphing calculators.


•	Install fresh batteries in the calculators and data-collection interfaces to ensure that data is collected in the event of a power outage.


Safety Information


•	Have students review all safety precautions and laboratory rules.


•	Make sure students don’t make outside measurements when dangerous weather conditions exist.


Teaching Tips


•	Have students begin their measurements a day or two before strong storms are expected. Although most of the weather observations will be made during students’ regular class time, encourage them to stop by at other times to record observations in the weather log.


•	The sensors should be placed in a secure area away from direct sunlight and rain. The Relative-Humidity Sensor and Barometer must not get wet. One possible location is a windowsill, provided that it is shaded from sun and rain and that the cables connecting the sensors to the data-collection interfaces will not be damaged when the window is closed.


•	If a suitable location is not available, students can perform the activity by using only the barometer, or by taking temperature and relative humidity measurements only during school hours, when the sensors can be monitored.


•	This lab can be performed as a class project and only one set of equipment will be required.


•	Prior to the activity, lead students in a general discussion about weather patterns. The following topics should be covered: What are air masses and fronts? What factors influence weather? What tools can be used to predict the weather? How does a barometer work? What is relative humidity? Have students look at cloud charts and review how clouds can indicate fair or stormy weather.


Extensions


•	Students can create more extensive weather stations by designing instruments to measure wind speed, wind direction, and precipitation.





Pre-Lab Answers


1.	A barometer measures atmospheric, or barometric pressure, which is the pressure exerted on the surface of Earth by the atmosphere.


2.	Humidity is the amount of water vapor present in the air.


3.	Relative humidity is the ratio of the amount of water vapor actually in the air compared


	to the maximum amount that the air can contain at a specific temperature.


4.	Generally, increasing atmospheric pressure indicates fair weather approaching, and decreasing atmospheric pressure indicates precipitation or stormy weather approaching.





Sample pressure, humidity, and temperature graphs are shown below.





