
 

 

 

“Climate vs. Weather” 

That’s the Truth Episode # 7  Backgrounder  

FACT:  Weather and Climate are connected, but not the same thing 

CURRICULUM CONNECTIONS 

Kindergarten: Environment & Community Awareness  

Grade 1 Science Topic B: Seasonal Changes 

Grade 2 Science Topic D: Hot and Cold Temperature 

Grade 5 Science Topic D: Weather Watch 

Quick Facts 

• The difference between weather and climate is a measure of time 

 

• Weather is what conditions of the atmosphere are over a short period of time, and 

climate is how the atmosphere "behaves" over relatively long periods of time. 

 

• When we talk about climate change, we talk about changes in long-term averages of 

daily weather 

 

• The difference between weather and climate is that weather consists of the short-term 

(minutes to months) changes in the atmosphere 
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• Some scientists define climate as the average weather for a particular region and time 

period, usually taken over 30-years. It's really an average pattern of weather for a 

particular region. 

 

• Often confused with meteorologists, who study short-term weather patterns, 

Climatologists forecast weather changes over the span of years rather than days. 

• The reason studying climate and a changing climate is important, is that will affect 

people around the world.  

• Rising global temperatures are expected to raise sea levels, and change precipitation 

and other local climate conditions.  

• Changing regional climate could alter forests, crop yields, and water supplies. It could 

also affect human health, animals, and many types of ecosystems.  

• Deserts may expand into existing rangelands, and features of some of our National 

Parks and National Forests may be permanently altered. 

• Human activities have altered the chemical composition of the atmosphere through the 

buildup of greenhouse gases – primarily carbon dioxide, methane, and nitrous oxide. 

 

Discussion Questions 

• What is weather?  

 

• What is climate? 

 

• How are they related? 

 

• What does a climatologist do? 

 

• What does a meteorologist do?  

 

• What is climate change? 

 

• Why does climate change matter?   

 

 
(Be sure to watch Episodes 8 & 9 for more information about climate change) 
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Activities 

• Dive deeper! Check out this video from NASA Climate Kids about the difference between 
climate and weather: https://www.youtube.com/watch?v=vH298zSCQzY 
 

• For lessons and worksheets about climate vs. weather, visit the following links: 
 

http://resources4rethinking.ca/media/Weather-Climate-and-Climate-Change.pdf 
 

https://mrseagansthirdgrade.weebly.com/uploads/8/4/3/4/8434663/weathervsclimate

scienceandliteracylessonsetstaarcommoncore.pdf 

https://archive.epa.gov/climatechange/kids/documents/weather-climate.pdf 
 

• Try these interactive scientific “study jams” from Scholastic:  

 

https://www.scholastic.com/teachers/activities/teaching-content/weather-and-climate-

13-studyjams-interactive-science-activities/ 

 

• For an extensive list of climate education resources and activities, check out ACEE’s 

weblink here:  

https://www.abcee.org/climate-education 
 

Source Articles & Links 

Climate vs. Weather 

Climate and weather are intimately connected. As the climate around us changes, it will have a 

dramatic impact on the weather. But if we try to understand climate on the basis of how we 

think about weather, it’s easy to misinterpret the science and underestimate the risks of 

climate change. 

Canadians pay a lot of attention to weather, and for good reason: we have some of the most 

interesting weather on the planet. For example, over the course of the year most of us see 

remarkable extremes of heat and cold compared to most places on Earth—from -30°C in the 

winter to +30°C in the summer. What it’s like outside seriously affects our daily lives. So we’re 

https://www.youtube.com/watch?v=vH298zSCQzY
http://resources4rethinking.ca/media/Weather-Climate-and-Climate-Change.pdf
https://mrseagansthirdgrade.weebly.com/uploads/8/4/3/4/8434663/weathervsclimatescienceandliteracylessonsetstaarcommoncore.pdf
https://mrseagansthirdgrade.weebly.com/uploads/8/4/3/4/8434663/weathervsclimatescienceandliteracylessonsetstaarcommoncore.pdf
https://archive.epa.gov/climatechange/kids/documents/weather-climate.pdf
https://www.scholastic.com/teachers/activities/teaching-content/weather-and-climate-13-studyjams-interactive-science-activities/
https://www.scholastic.com/teachers/activities/teaching-content/weather-and-climate-13-studyjams-interactive-science-activities/
https://www.abcee.org/climate-education
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used to predicting, preparing for, and (of course) complaining about the weather. We’re much 

less used to talking about climate, and the differences between “climate” and “weather” can be 

a real barrier to understanding climate change. 

We’re all familiar with how the weather can be hot or cold, wet or dry, windy or calm—

sometimes all in the same day. You’ll run into versions of the saying “If you don’t like the 

weather, just wait 15 minutes” almost everywhere in Canada. So one of the things we know to 

expect about weather is that it changes. A lot. 

But while weather varies often and sometimes very rapidly, climate stays relatively stable. We 

might not know exactly what the high temperature will be next Tuesday, but we can be sure 

that next February will be colder than next June, or that a February in Iqaluit will be colder than 

a February in Charlottetown. So one important difference between weather and climate is that 

“climate” refers to long-term overall patterns and averages, which are different from place to 

place, and are—compared to weather—relatively stable and predictable. 

The climate of a region determines what kind of weather is expected there, even if the details 

vary from day to day. The climate of Florida, for example, includes the possibility of a hurricane 

whereas the climate of Winnipeg does not. A key mistake we often make is thinking that 

climate is variable in the same way as weather. For instance, Canadians are used to 

temperatures going up or down by several or even dozens of degrees over the course of a day 

or week, so reports that Earth has warmed by 1°C or warnings that we might see an overall 

increase of 4°C can sound trivial. But climate changes so slowly and so slightly under normal 

circumstances that these are actually remarkable and alarming numbers. 

For example, about 20,000 years ago Earth was experiencing an ice age, and what is now 

Canada was almost entirely buried in glaciers and ice sheets up to thousands of metres thick. 

That’s a drastically different world than we live in today, but the average global temperature 

was only about 4°C colder than it is now. Amazingly, our current level of greenhouse gas 

emissions is expected to cause an average global temperature increase of about that same 

amount again by the end of this century. 

This is one reason why global warming is so alarming: we’re seeing changes in the world’s 

climate over a few decades that would otherwise happen over thousands of years. This also 

means that numbers that sound small when we think in terms of weather are actually a huge 

deal for climate. 
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And that’s the main reason why it’s important to recognize the difference between weather 

and climate. When it comes to understanding climate, our experience with weather can 

actually get in the way. We deal with and react to the weather every day, but we don’t have the 

same direct connection with the climate. Weather is vivid, immediate, and sometimes 

remarkably changeable. Climate is abstract, historical, and relatively stable. We have to look at 

average values over many decades to understand climate, which means it’s less readily 

understood and harder to relate to than weather. 

This makes some climate change predictions all the more dramatic: the summer climate of 

southern Manitoba may resemble the climate of northern Texas in about 80 years unless 

humanity drastically reduces its greenhouse gas emissions. One of the shocking effects of 

climate change is that changes in climate, which are normally so gradual and so long term that 

they’re hard to detect, are likely to become obvious within our lifetimes. 

https://climateatlas.ca/climate-vs-weather 
 

NASA - What's the Difference Between Weather and Climate? 

 

The difference between weather and climate is a measure of time. Weather is what conditions 

of the atmosphere are over a short period of time, and climate is how the atmosphere 

"behaves" over relatively long periods of time. 

 

When we talk about climate change, we talk about changes in long-term averages of daily 

weather. Today, children always hear stories from their parents and grandparents about how 

snow was always piled up to their waists as they trudged off to school. Children today in most 

areas of the country haven't experienced those kinds of dreadful snow-packed winters, except 

for the Northeastern U.S. in January 2005. The change in recent winter snows indicate that the 

climate has changed since their parents were young. 

 

If summers seem hotter lately, then the recent climate may have changed. In various parts of 

the world, some people have even noticed that springtime comes earlier now than it did 30 

years ago. An earlier springtime is indicative of a possible change in the climate. 

 

In addition to long-term climate change, there are shorter term climate variations. This so-

called climate variability can be represented by periodic or intermittent changes related to El 

Niño, La Niña, volcanic eruptions, or other changes in the Earth system. 

 

 

https://climateatlas.ca/climate-vs-weather


6 

What Weather Means 

Weather is basically the way the atmosphere is behaving, mainly with respect to its effects 

upon life and human activities. The difference between weather and climate is that weather 

consists of the short-term (minutes to months) changes in the atmosphere. Most people think 

of weather in terms of temperature, humidity, precipitation, cloudiness, brightness, visibility, 

wind, and atmospheric pressure, as in high and low pressure. 

 

In most places, weather can change from minute-to-minute, hour-to-hour, day-to-day, and 

season-to-season. Climate, however, is the average of weather over time and space. An easy 

way to remember the difference is that climate is what you expect, like a very hot summer, and 

weather is what you get, like a hot day with pop-up thunderstorms. 

 

Things That Make Up Our Weather 

There are really a lot of components to weather. Weather includes sunshine, rain, cloud cover, 

winds, hail, snow, sleet, freezing rain, flooding, blizzards, ice storms, thunderstorms, steady 

rains from a cold front or warm front, excessive heat, heat waves and more. 

 

In order to help people be prepared to face all of these, the National Oceanic and Atmospheric 

Administration's (NOAA) National Weather Service (NWS), the lead forecasting outlet for the 

nation's weather, has over 25 different types of warnings, statements or watches that they 

issue. Some of the reports NWS issues are: Flash Flood Watches and Warnings, Severe 

Thunderstorm Watches and Warnings, Blizzard Warnings, Snow Advisories, Winter Storm 

Watches and Warnings, Dense Fog Advisory, Fire Weather Watch, Tornado Watches and 

Warnings, Hurricane Watches and Warnings. They also provide Special Weather Statements 

and Short and Long Term Forecasts. 

 

NWS also issues a lot of notices concerning marine weather for boaters and others who dwell 

or are staying near shorelines. They include: Coastal Flood Watches and Warnings, Flood 

Watches and Warnings, High Wind Warnings, Wind Advisories, Gale Warnings, High Surf 

Advisories, Heavy Freezing Spray Warnings, Small Craft Advisories, Marine Weather 

Statements, Freezing Fog Advisories, Coastal Flood Watches, Flood Statements, Coastal Flood 

Statement. 

 

Who is the National Weather Service? 

According to their mission statement, "The National Weather Service provides weather, 

hydrologic, and climate forecasts and warnings for the United States, its territories, adjacent 

waters and ocean areas, for the protection of life and property and the enhancement of the 

national economy. NWS data and products form a national information database and 

infrastructure which can be used by other governmental agencies, the private sector, the 
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public, and the global community." 

 

To do their job, the NWS uses radar on the ground and images from orbiting satellites with a 

continual eye on Earth. They use reports from a large national network of weather reporting 

stations, and they launch balloons in the air to measure air temperature, air pressure, wind, 

and humidity. They put all this data into various computer models to give them weather 

forecasts. NWS also broadcasts all of their weather reports on special NOAA weather radio, and 

posts them immediately on their Interactive Weather Information Network website 

at: http://iwin.nws.noaa.gov/iwin/graphicsversion/bigmain.html. 

  

What Climate Means 

In short, climate is the description of the long-term pattern of weather in a particular area. 

 

Some scientists define climate as the average weather for a particular region and time period, 

usually taken over 30-years. It's really an average pattern of weather for a particular region. 

 

When scientists talk about climate, they're looking at averages of precipitation, temperature, 

humidity, sunshine, wind velocity, phenomena such as fog, frost, and hail storms, and other 

measures of the weather that occur over a long period in a particular place. 

 

For example, after looking at rain gauge data, lake and reservoir levels, and satellite data, 

scientists can tell if during a summer, an area was drier than average. If it continues to be drier 

than normal over the course of many summers, than it would likely indicate a change in the 

climate. 

 

Why Study Climate? 

The reason studying climate and a changing climate is important, is that will affect people 

around the world. Rising global temperatures are expected to raise sea levels, and change 

precipitation and other local climate conditions. Changing regional climate could alter forests, 

crop yields, and water supplies. It could also affect human health, animals, and many types of 

ecosystems. Deserts may expand into existing rangelands, and features of some of our National 

Parks and National Forests may be permanently altered. 

http://iwin.nws.noaa.gov/iwin/graphicsversion/bigmain.html
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An example of a Monthly Mean Outgoing Longwave Radiation (OLR) product produced from 
NOAA polar-orbiter satellite data, which is frequently used to study global climate change. 
Credits: NOAA 

 

The National Academy of Sciences, a lead scientific body in the U.S., determined that the 

Earth's surface temperature has risen by about 1 degree Fahrenheit in the past century, with 

accelerated warming during the past two decades. There is new and stronger evidence that 

most of the warming over the last 50 years is attributable to human activities. Yet, there is still 

some debate about the role of natural cycles and processes. 

 

Human activities have altered the chemical composition of the atmosphere through the buildup 

of greenhouse gases – primarily carbon dioxide, methane, and nitrous oxide. The heat-trapping 

property of these gases is undisputed although uncertanties exist about exactly how Earth's 

climate responds to them. According to the U.S. Climate Change Science Program 

(http://www.climatescience.gov), factors such as aerosols, land use change and others may 

play important roles in climate change, but their influence is highly uncertain at the present 

time. 

 

Who Studies Climate Change? 

Modern climate prediction started back in the late 1700s with Thomas Jefferson and continues 

to be studied around the world today. 

 

At the national level, the U.S. Global Change Research Program coordinates the world's most 

extensive research effort on climate change. In addition, NASA, NOAA, the U.S. Environmental 

Protection Agency (EPA) and other federal agencies are actively engaging the private sector, 

states, and localities in partnerships based on a win-win philosophy and aimed at addressing 

the challenge of global warming while, at the same time, strengthening the economy. Many 

university and private scientists also study climate change. 

http://www.climatescience.gov/
https://www.nasa.gov/sites/default/files/thumbnails/image/olr_monthlymean_md.jpg
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What is the U.S. Global Change Research Program? 

The United States Global Change Research Program (USGCRP) was created in 1989 as a high-

priority national research program to address key uncertainties about changes in the Earth's 

global environmental system, both natural and human-induced; to monitor, understand, and 

predict global change; and to provide a sound scientific basis for national and international 

decision-making. 

 

Since its inception, the USGCRP has strengthened research on global environmental change and 

fostered insight into the processes and interactions of the Earth system, including the 

atmosphere, oceans, land, frozen regions, plants and animals, and human societies. The 

USGCRP was codified by Congress in the Global Change Research Act of 1990. The basic 

rationale for establishing the program was that the issues of global change are so complex and 

wide-ranging that they extend beyond the mission, resources, and expertise of any single 

agency, requiring instead the integrated efforts of several agencies. 

 

Some Federal Agencies Studying Climate 

In the 1980s the National Weather Service established the Climate Prediction Center (CPC), 

known at the time as the Climate Analysis Center (CAC). The CPC is best known for its United 

States climate forecasts based on El Niño and La Niña conditions in the tropical Pacific. 

  

 
Image Above: The operational SST anomaly charts are useful in assessing ENSO (El Niño - 
Southern Oscillation) development, monitoring hurricane "wake" cooling, and even major shifts 
in coastal upwelling. 
Credits: NOAA 

 

CPC was established to give short-term climate prediction a home in NOAA. CPC's products are 

operational predictions or forecasts of how climate may change and includes real-time 

https://www.nasa.gov/sites/default/files/thumbnails/image/current_sst_anomaliesgif.gif
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monitoring of climate. They cover the land, the ocean, and the atmosphere, extending into the 

upper atmosphere (stratosphere). Climate prediction is very useful in various industries, 

including agriculture, energy, transportation, water resources, and health. 

 

NASA has been using satellites to study Earth's changing climate. Thanks to satellite and 

computer model technology, NASA has been able to calculate actual surface temperatures 

around the world and measure how they've been warming. To accomplish the calculations, the 

satellites actually measure the Sun's radiation reflected and absorbed by the land and 

oceans.NASA satellites keep eyes on the ozone hole, El Nino's warm waters in the eastern 

Pacific, volcanoes, melting ice sheets and glaciers, changes in global wind and pressure systems 

and much more. 

 

At the global level, countries around the world have expressed a firm commitment to 

strengthening international responses to the risks of climate change. The U.S. is working to 

strengthen international action and broaden participation under the support of the United 

Nations Framework Convention on Climate Change. 

 

Today, scientists around the world continue to try and solve the puzzle of climate change by 

working with satellites, other tools and computer models that simulate and predict the Earth's 

conditions. 

https://www.nasa.gov/mission_pages/noaa-n/climate/climate_weather.html 

 

 

What is a Climatologist? 
 
As a climatologist, you study weather patterns and the processes that cause them. You use 
long-term meteorological data such as temperature, wind speed, and precipitation to study 
trends, understand causes, and make predictions. Often confused with meteorologists, who 
study short-term weather patterns, you forecast weather changes over the span of years rather 
than days. Considering that long-term climate change affects every aspect of our lives and our 
environment, your work is crucial to sustaining and preserving the world's ecosystems. 

 
https://www.eco.ca/career-profiles/climatologist/ 

 
 
Other Resources: 
 
https://www.asc-csa.gc.ca/eng/satellites/everyday-lives/climate-change-or-global-warming.asp 
 
https://climate.weather.gc.ca/ 

https://www.nasa.gov/mission_pages/noaa-n/climate/climate_weather.html
https://www.eco.ca/career-profiles/climatologist/
https://www.asc-csa.gc.ca/eng/satellites/everyday-lives/climate-change-or-global-warming.asp
https://climate.weather.gc.ca/
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