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The Physical Setting

Weather Patterns Analysis


Each day at an hourly interval, at hundreds of airports across the United States, employees of the N.O.A.A.’s (National Oceanic & Atmospheric Administration) division of the National Weather Service collect a number of meteorological variables.  This has been going on for many decades, and as a result, we have a wealth of meteorological data available to us for study.  However, merely looking at a mere week’s worth of data reveals to us that the atmosphere exhibits very predictable patterns in these data.


This laboratory investigation will explore the methods of data collection utilized by meteorologists.  Once these data have been collected, we will use an electronic spreadsheet to plot them in an attempt to ascertain any patterns that might be present.  We will then come up with conclusions as to why these patterns exist in the data.

Meteorological Instruments:
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Thermometer:  Used to measure air temperatures.  In 

      the U.S. we use the Fahrenheit scale.

Barometer:  Used to measure air pressure.  

 Meteorologists use the units millibars or 

 inches of mercury to 
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          measure this variable.
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Wind Vane:  Used to measure wind direction.
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Anemometer:  Used to measure wind speed.
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Rain Gauge:  Used to measure inches or centimeters of

  liquid precipitation.
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Meter Stick:  Used to measure inches or 

  centimeters of snowfall.
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Hygrometer:   Measures relative humidity.



    Utilizes a wet bulb and a dry bulb 

    thermometer.  Difference in

    temperatures is used to calculate 

    the relative humidity and the dew 

    point temperature.

Procedure:

We will be using the classroom weather station to collect our weather data.  The classroom weather station is an Oregon Scientific WMR968 solar-powered wireless weather station.  It is connected via serial port to a PC in the laboratory.   Data from the sensor package on the school rooftop (you can see the sensors from the classroom windows) is sent to the PC roughly every 10 seconds.  The PC stores the

data for us to use.



1.  The weather station is connected to the Internet and acts as a personal weather station on www.wunderground.com .  We will use data from our weather station that has been archived there.

2.  Go to the following website to obtain the data you will need for today’s lab.  http://www.wunderground.com/weatherstation/WXDailyHistory.asp?ID=KNYBINGH8 

If you can’t get data from that website (possibly the school’s server was down… it happens), then go to the data website for the National Weather Service’s Binghamton Office at Link Field at http://www.erh.noaa.gov/bgm/cli/kids_wx/ .  Under the Binghamton table, select the data for days 1 and 2. If you do this, skip step 3 in the procedure.  You can also get the past 48 hours of observations at the following website:  http://www.erh.noaa.gov/data/obhistory/KBGM.html
3.  Under the title bar “Select Another Date,” select the data for two days ago.  Your group will also get the data for yesterday.

4.  Once each day’s file is open, print the data to the network printer.  To save paper and toner/ink you can print one copy for all of the members of your group to share. 

5.  Using graph paper, or even better still, Microsoft Excel, generate a double y-axis plot of the following weather variables.  Plot your data at 60-minute intervals starting at 12:00am for the two-day period.


a) Date/time on the x-axis; temperature and dew point on one y-

   axis and humidity on the other y-axis.

b) Date/time on the x-axis; temperature on one y-axis and raw 

   barometric pressure on the other y-axis.

c) Date/time on the x-axis; wind speed on one y-axis and 

   temperature on the other y-axis.

Your double y-axis graphs should have this general appearance:





6.  Should you choose to use Microsoft Excel to plot your data, please take note of the steps below for each plot:


1)  Open Microsoft Excel


2)  Right-click on cell A1, select “Format cells.” Under “Category” 

     select “Custom,” and under “Type” select one of the options that 

     includes both the date and the time, such as “m/d/yy h:mm.”

3)  Type the dates and times (using the 60-minute interval specified 

     in procedure step 5) for your data into column A

4) Type your other data for each graph into columns B & C, or, if 
      three other variables are being graphed, into columns B, C, and 
     D.


5)  Use the mouse to select all of the cells containing data.


6)  Click the Chart Wizard button on the toolbar at the top of the 

     page.  It looks like a 3-D bar graph with red, yellow, and blue 

     bars.
7)  Under the “Custom Types” tab, select “Lines on 2 Axes”

8)  Follow the chart wizard to give the chart a title, titles for the 

     axes, major gridlines, etc.

9)  Save the chart as a separate page in the same workbook.  You 

     can right-click on the page’s tab to rename it if you wish.
10)  Right-click on the x-axis of your chart and select “Format axis.” 

      Under the “Scale” tab, make the “Number of categories 

      between tick-mark labels 3.

11) Right-clicking directly on either axis line will let you adjust the 

      scale for your data to make patterns easier to observe.

12)  You can now print it on the network printer.
13) Make sure you plot the other 2 graphs as described in step 5 

      above.

7.  Answer the conclusion questions below.

Conclusion Questions:

1.  Write a weather prediction for the day after your data were collected.  Be sure to include the high temperature, low temperature, wind direction/speed, and barometric pressure/trend.

2.  What is the relationship between temperature and relative humidity?  Why does that relationship occur?

3.  What is the relationship between temperature and barometric pressure?  Why do you think such a relationship exists? 

4.  What is the relationship between wind speed and daily temperatures?  What time of day seems to be the windiest?  Why do you think that is the case?

5.  If you were to find yourself in a situation where you have been warned of an approaching tornado, describe two things you could do to protect yourself or your property.  What would you do if it were a hurricane that was approaching?  You can include actions that could be done in advance.

6.  Draw station models for 6 different times during which data were collected.
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7.  Write about 2 things that you learned in this investigation that you did not know before you began.  

8.  How could we improve the lab activity?   What did you like best about the activity?
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