Graphing and Analyzing Temperature Trends
Today you will be downloading a set of data, organizing it into a coherent data set, graphing it, and calculating a “running average” of it
The first step is to get a set of data from NOAA (National Oceanic and Atmospheric Administration).  They have temperature data for the US and the globe at https://www.ncdc.noaa.gov/cag/time-series/ 
Pick the US tab for data.  We want the annual temperature for the contiguous US
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Climate at a Glance

Climate Monitoring Time Series | Mapping | Data Information | Background
State of the Climate NCEI added Alaska climate divisions to its nClimDiv dataset on Friday, March 6, 2015, coincident with the release of the

February 2015 monthly monitoring report. For more information on this data, please visit the Alaska Climate Divisions FAQ.
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Snow and Ice Choose from the options below and click "Plot” to create a time series graph.
Teleconnections Please note, Degree Days are not available for Agricultural Belts, NWS Regions, Alaska and Cities; Palmer Indices are not
available for NWS Regions, Alaska and Cities.
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Click Plot.  You will see a graph and the data.  Click on the image to download data in CVS format.

Copy and Paste this data into either Excel or Google Sheets.
All the data will be in one column.  To convert it to individual cells, click on the data tab and select Text to Columns (same in both programs).  The data is “comma delimited”, if you need to adjust any settings.

From this point, you need to clean up the columns.  Relabel “Values” column heading to something more appropriate.  Convert “dates” to the actual year (they have a 12 at the end of them).  Can you figure out a way to do this in a quick step?

Once this is done, graph your data with years on x-axis and temperature on y-axis.  (We will not work with the anomaly)

Next we must calculate the “running average”.

The running average is a way to “smooth out” the data when there is lots of “noise” in it.  Noise refers to all the fluctuation (zig-zag pattern) you see in the graph.
By smoothing out the data, it can become easier to see the overall trend of the data.

An example would be to take the average over a five year period for every date.  For example, the average temperature for 1902 would include the temperatures from 1900, 1901, 1902, 1903, and 1904.  The average for 1903 would be the data from 1901-1905, etc…
In Excel, the easiest way to calculate average is to use the AVERAGE function.  Once you set it up correctly in one cell, you should be able to drag that cell to copy the formula.  I will walk you through the steps

I would like you to calculate running averages over (create a separate column for each):

· A three year period (start from the 2nd data point, end at the 2nd to last data point)
· A five year period (start from the 3rd data point, end at the 3rd to last data point)

· An eleven year period (figure it out) 
Lastly I would like you to graph the original data, as well as each of the averages (in one graph)

We will use these graphs to analyze our results, answer a set of questions and question ourselves as to how much trust we have in the data, what new questions we have, etc…
Questions:
1. What do all of the individual original data points represent in this data set?

2. What are some real reasons (3 ideas) that temperature does not change smoothly from year to year?

3. Do the running averages make it easier or harder to see the trend in the data?  Explain

4. What are the pros and cons of using the “smoothed data”.
5. In looking at this, why is it not fair to make comments like “It was a really cold winter, climate change is a hoax!” or “Wow, that was a really hot summer, climate change is really taking off!”

6. Can you find an example in your data where for a few years the actual temperatures decrease, but the overall “big picture” trend increases?  Provide an example.

7. Look and see what data is available on this website.  What new questions or research ideas can we look at using the data NOAA provides?

