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NOTE: Each slide has notes in the notes field to help users understand and narrate the story. 



1971 — Annual 4th of July Picnic — Minneapolis, Minnesota 

Presenter
Presentation Notes
Every year, at his family’s annual Fourth of July picnic in Minneapolis, Charlie noticed that the adults loved to talked about the weather. His aunts and uncles who were farmers, gardeners, and golfers seemed to always be talking about how warm or dry it was this year. They often told stories in which weather played a part, recounting how too much or too little rain or a series of storms had affected them. Sometimes, folks remembered things differently, and they argued about what the weather had been like for certain events.
At the picnic in 1971, when he was 11 years old, it was perfectly clear to Charlie how he could settle such arguments: he decided to keep a logbook of the weather. He found that the local newspaper always reported the high and low temperatures and precipitation amounts, so he got a logbook and started recording that info every day.

iStockPhoto by Silvia Jansen www.silviajansen-fotografie.de
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NOTE: This slide does have content!! Go into slide show mode to see it.

At first, Charlie waited anxiously for the paper to arrive every day to record the official weather. A storm came through a few days later, and that interested him, but once the days were sunny again, he was out and about, and not thinking about the weather so much. He realized that he could skip a day now and then and still get caught up and he got a little bit lazy. As the summer wore on and the stack of newspapers got too high though, his mother decided to get rid of them.




1972 — 4th of July Picnic — Minneapolis, Minnesota 

Presenter
Presentation Notes
The next year when 4th of July came around, family members asked Charlie about his plan to record the weather. He took a little ribbing about his plan to record the weather.
Being a practical kid, he decided that he could at least record the weather every year at the annual picnic.

iStockPhoto by iofoto: http://www.istockphoto.com/stock-photo-6494249-family-walking-in-park.php
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So at the annual picnic each year, along with food, fireworks, and people talking about the weather, Charlie kept track of the weather.

Food photo: iStockPhoto by cathyclapper2: http://www.istockphoto.com/user_view.php?id=431643
Fireworks photo by Peripitus http://commons.wikimedia.org/wiki/User:Peripitus



1980 —  4th of July Picnic — Minneapolis, Minnesota 
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By the time he was in his 20s, Charlie had developed a few other interests, but he still marked down the weather at the annual picnic in Minneapolis, 


iStockPhoto by Kevin Russ: http://www.istockphoto.com/stock-photo-487056-couple-in-a-sunny-park.php



1990 — Annual 4th of July Picnic — Minneapolis, Minnesota 
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Presentation Notes
When Charlie was 30, he’d started his own family. At the annual picnic, he started noticing that his parents and grandparents were getting older. �He was still paying attention to the weather. He’d been recording the weather on that date in that place for 20 years.

iStockPhoto by iofoto:  http://www.istockphoto.com/user_view.php?id=1645926



2000 — Annual 4th of July Picnic — Minneapolis, Minnesota 
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Presentation Notes
In 2000, when he was 40 years old, he celebrated the 30th entry into his weather logbook. Finally, he felt like he had a good understanding of the weather on July 4th.  Checking over his 30 years of weather data, he felt like he could tell if the weather on July 4th of any year was warmer or cooler than “normal.”

iStockPhoto by Yarinca:  http://www.istockphoto.com/user_view.php?id=2675761
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His log book for temperature looked something like this. 

Data from National Climatic Data Center
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Though the day had been quite cool some years and noticeably warm during other years, he decided to calculate the average minimum and maximum temperatures.

Data from National Climatic Data Center
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Considering his 30 years of records, the average (mean) low and high temperatures seemed to him a good way to represent the “normal” climate for July 4 in Minneapolis.

Data from National Climatic Data Center



(1971-2000) 
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He decided to put those two points on a graph, as indicators of “normal” climate for that day in that place over the previous 30 years. He knew that most individual years were outside of those two points, but these seemed to characterize the day pretty well.

Data from National Climatic Data Center
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He realized that by checking the weather records kept by the National Weather Service, he could find and plot the range of “normal” temperatures for every day in July. “Normal” in this case does NOT mean the most frequent or the expected temperature: it is simply the arithmetic mean for the past 30 years. This graph shows Climate Normals from 1971-2000 for Minneapolis. 

(A side note, only worth mentioning if someone notices that the normal high temperature is now shown as 86 rather than 84: Even after averaging thirty years of highs and lows for each date of the year, sequential dates can show some residual variability from weather. Therefore, published climate normal values have been mathematically smoothed so that normals track the expected seasonal pattern. Methodology for this statistical smoothing is described at the URL below).

Minneapolis data from National Climatic Data Center: http://www.ncdc.noaa.gov/DLYNRMS/dnrm?coopid=215435
Climatography of the United States NO. 84, 1971-2000
Daily Normals of Temperature, Precipitation, and Heating and Cooling Degree Days
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Indeed, he could find data and make a graph of the average high and low temperatures for the entire year for Minneapolis. He saw that the climate normals showed a predictable pattern of cold in the winter and warmer in the summer.

Data from National Climatic Data Center




Climate normals for Minneapolis, 1971 - 2000 
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Another version of the same graph. The green shading is the normal envelope. 

http://climateexplorer.multigraph.org





Climate normals for Minneapolis, 1971 - 2000 
 Compared to 2010 weather 
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http://climateexplorer.multigraph.org

Weather is highly variable. Some portions of 2010 were warmer than normal while others were cooler than normal.

Does one year of weather tell us anything about climate change? Simple visual inspection shows that more observed temperatures were above normal than below normal, but this yearly record is only 1/30th of a full climate series. 




Climate normals for Minneapolis, 1971 - 2000 
 Compared to 2009 weather 
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http://climateexplorer.multigraph.org

Every year’s weather is different.



Climate normals for Minneapolis, 1971 - 2000 
 Compared to 2008 weather 
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http://climateexplorer.multigraph.org





Multigraph Climate Explorer  

http://climateexplorer.multigraph.org  

Presenter
Presentation Notes
As of February 2011, the Climate Explorer Multigraph site is still considered a proof of concept site, but it offers a rich resource for exploring weather and climate.
If you have Internet access available, click the URL at the bottom of the slide (in slide show mode) to open a browser and access the climate explorer site. 



http://climateexplorer.multigraph.org


Presenter
Presentation Notes
Single years of weather don’t tell us if climate is changing. To detect any change in climate, long-term climate records must be compared. 
This image shows the change in average winter temperature at locations across the conterminous U.S. from 1961-1990 to 1971-2000. 

A range of maps comparing 1971-2000 averages to 1961-1990 averages is available from the National Climatic Data Center at 
http://www.ncdc.noaa.gov/oa/climate/normals/assessments.html



Climate and weather are not the same 
thing 

Presenter
Presentation Notes
Wet weather in a dry climate.
Messages from the story
Weather and Climate are not the same thing
Understanding climate requires a long time
Children grow into adults and adults become elderly in the time it takes to compile a climate record
Extreme weather events represent only one-thirtieth of a climate record
Photo courtesy of  LuAnn Dahlman



Weather is 
what’s 
happening 
outside your 
window  
 
Atmospheric 
conditions that you 
can see, feel, or 
measure are 
weather. 
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Photo by RedDeath, Wikipedia Commons



Climate can be described by words 
or numbers, but you cannot touch 
it 

Temperature 
Statistics 

Temperature 
Statistics 



Today, dynamic normals based on shorter 
periods are also being used to make 
comparisons 

Historically, three consecutive decades 
of weather observations have been 
used to describe climate 

Temperature 
Statistics 

Temperature 
Statistics 
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Shorter time periods are also used for comparison purposes. NOAA’s National Climatic Data Center’s official climate records are 30 years.



Temperature 
Statistics 

Temperature 
Statistics 

And though climate is often 
characterized by temperature 
alone… 
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Temperature is arguably the most obvious parameter of climate.



Climate is really a multi-faceted 
concept 
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Presentation Notes
Every characterization of climate (also known as a climatology) has three parts:  
1) Average measurements of some weather parameter (temperature, precipitation, wind speed, etc.) 
2) Location (from local to global), 
3) Base time period (historically at least 30 years), 




Every characterization of climate 
implies: 

• Average conditions for a specific  
portion of the year 

• Location (from local to global) 
• Base time period 

Presenter
Presentation Notes
Photo courtesy of LuAnn Dahlman. 
Weather in August, 2005 in Mesa, Arizona was typical of climate over my lifetime. Temperatures are usually over 100 degrees, and late afternoon thunderstorms are common.



Decide if each of the following 
phrases describes  

climate or weather. 

Climate? or Weather?  



Tells us what kind of clothes to wear 

Climate? or Weather?  



Tells us what kind of clothes to wear 

Climate? or Weather  



Tells us what kind of clothes to buy 

Climate? or Weather?  



Tells us what kind of clothes to buy 

Climate? or Weather?  



Can change from year to year 

Climate? or Weather?  



Climate? or Weather  

Can change from year to year 



The picture that comes to your mind 
when you think of a faraway place 

Climate? or Weather?  



Climate? or Weather?  

The picture that comes to your mind 
when you think of a faraway place 



We usually have a winter storm 
during the last week of December 

Climate? or Weather?  



We usually have a winter storm 
during the last week of December 

Climate? or Weather?  



• Observed 

Calculated  • 

• Can change within an 
hour 

Predictable patterns • 

• Highly variable Requires decades • 

Average conditions • 

• Physical conditions 

Climate Weather 

Match each phrase in the climate column to its comparison phrase in the weather column 

 to detect change 



• Observed 

Calculated  • 

• Can change within an 
hour 

Predictable patterns • 

• Highly variable Requires decades • 

Average conditions • 

• Physical conditions 

Climate Weather 

Match each phrase in the climate column to its comparison phrase in the weather column 

 to detect change 



Presentation prepared by  
LuAnn Dahlman, NOAA Climate Program Office 
 
 
The story in this presentation is fictional, but the data are real.  
 
Credits for photos appear in the notes section on each slide. 
 
 
Educators are welcome to share this electronic file. 
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