Predicting the Weather

What will the weather be like tomorrow? You could watch the weather forecast on television, but you probably know more about predicting the weather than you realize. If you look outside early in the morning and see high, wispy clouds in a bright blue sky, you know it will be a beautiful day. But if you see low, dark clouds and a strong wind blowing, you know a storm is on the way. In this activity you will learn more about predicting the weather and use probes to monitor atmospheric pressure, relative humidity, and temperature. You will make daily observations of clouds and weather conditions.

	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
What do changes in atmospheric pressure indicate about upcoming weather conditions?

•
How can you use cloudsto predict clear or stormy weather?

•  How is relative humidity related to temperature changes?
	Create a weather station.

Measure changes in atmospheric pressure, temperature, and relative humidity.

Observe changing weather conditions.

Predict the next day’s weather based on data and observations.
	LabPro or CBL 2 
TI-83 Plus or TI-84 Plus graphing calculator 
link cable 
EasyData application
AC power adapters 
Vernier Barometer

Vernier Relative-Humidity Sensor
Temperature Probe
cloud chart

Beaufort wind scale




Safety Precautions

· Always wear safety goggle in the laboratory.

Pre-Lab

1.
What does a barometer measure? 

2.
What is humidity? 

3.
What is relative humidity? 

4.
Predict what increasing and decreasing atmospheric pressure indicate about upcoming weather.

Procedure

Part A: Preparing for Data Collection
1.
Turn on the calculator. Connect the calculator and an AC power adapter to the data-collection interface. Connect the Barometer to Channel 1, the Temperature Probe to Channel 2, and the Relative Humidity Sensor to Channel 3 of the data-collection interface as shown in Figure 1. Arrange the equipment near a window where outside conditions can be monitored.
Figure 1 (Need New Graphic of 1 data-collection interface)
2.
Set up EasyData for data collection

a. Start the EasyData application, if it is not already running. 
b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.
c. Select [image: image2.png]


 from the Main screen, then select Time Graph…
d. Enter 7200 as the time between samples in seconds.

e. Select [image: image3.png][ Next



.

f. Enter 60 as the number of samples and select [image: image4.png][ Next



. Data collection will last 5 days.

g. Select [image: image5.png]


 to return to the Main screen. The data-collection interface is now ready to collect barometric pressure, temperature, and relative humidity readings every two hours for five days.
3.
Wait a few minutes to allow readings to stabilize. Select [image: image6.png](Start |



 to begin the measurements. Follow the displayed Remote Data Collection instructions to begin collecting data. You may now turn off and disconnect the calculator. The data-collection interface will continue collecting data.
Part B: Collecting Data

1.
During the five-day period, you will maintain a weather table. Prepare a chart similar to the one in the Data Table. Each day, record your weather observations. Use the cloud chart when recording cloud observations. Use the Beaufort wind scale when recording wind observations. Precipitation should be described by type (such as rain or snow) and amount (light, medium, or heavy).

2.
After 5 days, when the data collection is complete, reattach the calculator and press [image: image7.png]


 to turn it on. 

3.
Start the EasyData application. A screen will appear reminding you that data has been collected. Select [image: image8.png]


 to retrieve the collected data. A graph of the barometric pressure data should appear. Sketch and label the graph in the space provided.
4.
Select [image: image9.png](Plots



 and choose CH2: Temp(C) to display a graph of the temperature data. Sketch and label the graph in the space provided.

5.
Select [image: image10.png](Plots



 and choose CH3: REL HUM(PCT) to display a graph of the relative humidity data. Sketch and label the graph in the space provided.

6.
When you are finished with the graph, select [image: image11.png][ Main |



 to return to the Main screen. 
7.
Select [image: image12.png][ Quit )



 and then select [image: image13.png]


 to quit the EasyData application. A message indicates that the collected data has been stored in calculator lists. Turn off the calculator.
Cleanup and Disposal

1.
Disconnect the calculator, sensors, and data-collection interface.
2.
Return all equipment as directed by your teacher.

Data Table: Weather Observations

	Day
	Time
	Clouds
	Precipitation
	Wind

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Conclude and Apply

1.
What did changes in air pressure indicate about the next day’s weather? 

Generally, rising pressure indicates fair weather and falling pressure indicates precipitation.
2.
What cloud types did you find were useful weather indicators during the measurement period? 

Answers will vary.
3.
In general, what happens to the relative humidity as temperature decreases? Explain.

In general, as temperature decreases, relative humidity increases.
4.
From the data you obtained, what relationship did you notice between barometric pressure and cloud cover?

When barometric pressure is low, cloudy days are more common.

5.
What do you think would have made your model weather station more efficient for predicting weather? 

Answers will vary.
6.
Use the information you obtained from the graphs and observations to predict what the weather will be like tomorrow. 

Answers will vary.
