
Climate, Climate Change and Extreme Weather: 

What Does Our Future Hold?

Warren Burggren
University Distinguished Research Professor

Department of Biological Sciences
University of North Texas

1



THIS TALK

• What is ‘Climate’? 

• What is ‘Climate Change’? 

• What Causes Climate Change?

• Climate vs. ‘Weather’

• Actions That Can Be Taken
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Ask Questions! ?
?

???

?
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I’m not a Guru!! or a White Knight!!!!
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I AM a Scientist
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- Tough time for scientists
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Not 100%, but….….

Are ALL Scientists Ethical/Competent/Honest?

Yet, we still trust our Dentist, don’t we???

So let’s trust our Scientists!!



My Goal is to Stimulate Thought and Educate, 

Not Preach or Scare
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A little bit about me….
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A little bit about me….  NOT  a “Climatologist"
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NOT  a “Tree Hugger"
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I’ve Studied Many Animals…

I AM  an Environmental Biologist!
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Studying Fishes Involves …..

Laboratory work

Field Work
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Studying Fishes Involves….

…CATCHING Fishes!
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My Journey as a Biologist Started in Canada….
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…and Has Taken Me All Over the World

Physiology – how they work!
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So Why Do I Care About Climate Change??

Organisms stop working!
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WHAT IS ‘CLIMATE’?



Definition of ‘Climate’
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• Climate is the general 

weather over a long period.

 

• Includes rainfall, temperature, 

snow or any other weather 

condition. 

• Region's climate defined over 

of 30 year period. 
                                  

UK Met Office
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• 5 Components

Components of Global ‘Climate’ System



Components of Global ‘Climate’ System
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• 5 Components



Would That ‘Climate’ Be So Simple….
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• Highly complex interactions

• Not fully understood!
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WHAT IS CLIMATE CHANGE AND 

WHAT CAUSES IT?



We’ve Always had ‘Climate Change’
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Climate Change Has Many Causes
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Climate Change

Nature Humans



Changes in the Earth’s Orbit and Rotation
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Variations in Solar Activity
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New York City, March 13, 1989



Changes in the Earth’s Reflectivity
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Volcanic Activity
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• Ancient Roman scholar Cassiodorus 

reported “a winter without storms, spring 

without mildness, and summer without 

heat.” 

• Procopius wrote “the sun gave forth its 

light without brightness…like the sun in 

eclipse.” 

• 12th-century scholar Michael the Syrian 

said that “the sun shone feebly for a year 

and a half.” 

• Others described lower temperatures, 

harvest failure, famine, and disease from 

Europe to the Middle East.

536 AD. 
536 AD. 
536 AD. 



Naturally Occurring Changes in Carbon Dioxide Concentrations
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Climate Change Has Many Natural Causes
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Climate Change

Nature

Whew! 

Not our fault!!



Climate Change Has Many ‘Culprits’
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Climate Change

Humans

Not so fast!!



Greenhouse Gas Emissions
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“Greenhouse Gases = gases that trap Earth’s heat, rather 

than let it escape to Space

Carbon Dioxide

Methane

Nitrous Oxide



Greenhouse Gas Effect
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Greenhouse Gas Emissions
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Unusual ‘Suspects’….

Cattle = #1 Methane Producer in the US!! – 10%!!



Greenhouse Gas Emissions
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Reflectivity (‘Albedo’)
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Low Reflectivity High Reflectivity

Depends on angle of Sun’s rays!



Land Use Changes
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Human-driven changes in land use and land cover: deforestation, 

urbanization, and shifts in vegetation patterns



Land Use Changes
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Aerosols and Other Pollutants
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Atmospheric aerosols containing sulfur compounds, organic compounds, and 

black carbon - both warming and cooling effects on climate.



Ozone Depletion
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Human-produced halocarbon gases, like chlorofluorocarbons (CFCs), 

cause depletion of ozone layer in stratosphere, which protects Earth from 

harmful ultraviolet radiation. 



Human and Natural Influences on Global Temperature
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Human and Natural Influences on Global Temperature
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Natural Drivers

Human Drivers



Anthropogenic (Human-Caused) Climate Change
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CONSEQUENCES OF CLIMATE CHANGE



Aquatic and Marine environments (and the animals living in them) will

be highly susceptile to Climate Change – especially temperature rise!! 

Rise in Average Global Temperature
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Warmer Ocean Surface Temperatures
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Sept. 6, 2024



Rise in Local Temperatures
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Sunday June 11, 2023



Temperature Rise = Sea Level Rise
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Where is the World’s Ice?
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Antarctica!!!

Antarctica is enormous!!!



Temperature Rise in Antarctica
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Thwaite Glacier = Sea Level Rise
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Thwaite Glacier = Sea Level Rise
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Three ‘Drivers’ for

collapse of 

Thwaite’s Eastern 

Ice Shelf by 2030



New York With 8’ 

Sea level rise

‘Hell’s Kitchen’, 

Manhattan

Sea Level Rise from Thwaites (and other) Glaciers
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2-10’ of sea level rise!



Sea Level Rise – New York City
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Harri

Sea Level Rise – Close to Home
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Harrisburg-Manchester

Neighborhood



Sea Level Rise – Close to Home
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Sea Level Rise
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WEATHER AND CLIMATE CHANGE
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Climate Change  Extreme       Weather Events



Climate Change ≠ Weather 

“Climate is what we expect: 

Weather is what we get”

Mark Twain
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Extreme Temperature Excursions – Climate vs. Weather

January 19-24, 2021



Extreme Temperature Excursions – Climate vs. Weather
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February, 2021

Continental USA

• All-time heat records were set at 8.3% of all weather stations in US!!

• The freeze was Texas’ largest ever insurance event (>> worst hurricane)!!

Hypothetical species of 

very limited distribution



Extreme Temperature Excursions – Climate vs. Weather
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January 2018, Saranac Lake, 

upstate New York, USA

February 2018, Oklahoma 

City, Oklahoma, USA

Temperature increases 

as or more extreme!



Extreme Temperature Excursions – Climate vs. Weather
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• US cities with same day Record Highs and Lows

Weather Extremes a Global Phenomenon – not just the US!



Denton TX Average

Highs and Lows

Variation in Temperature

Month
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54.5oC (130oF) between 

record lows and highs!!
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What About Largest Temperature Excursions?



What About Largest Temperature Excursions?

What will happen with more

variable weather giving higher

highs and lower lows?
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Extreme Weather Events Accelerating
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Climate Change-Related Natural Disasters
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Not Trivial - Potential Extinction Events!
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Cold Weather Doesn’t Mean Climate Change and 

Global Warming is Fake!
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It may not be hotter or 

colder where you are, 

but it is colder or hotter 

where someone else is!

Climate Change predicts:

• greater weather variability

• overall global warming



Climate Change Deniers
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Climate Change Deniers
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WHAT CAN PEOPLE DO?



Getting Educated on Climate Change
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• Coming to Discussions like this one!

• Keeping an open mind

• Reading, Watching



Actions People Can Take About Climate Change
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• Make your voice heard by those in power. ... 

• Eat less meat and dairy... 

• Cut back on flying. ... 

• Leave the car at home. ... 

• Reduce your energy use, and bills. ... 

• Respect and protect green spaces. ... 

• Bank and invest your money responsibly. ... 

• Cut consumption and waste….

• Talk about the changes you made.

Pick a few!!!



The Future of Climate Change??
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Who Cares Who/What’s to Blame – Let’s FIX it!!!
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‘GeoEngineering Proposals to Reduce GreenHouse Effects
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World Population Growth, 1700-2100
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1700 1800 1900 2000 2100

Growth

Rate

Total 

Population

?

The Calvary arrives???



TAKEAWAYS

TAKEAWAYS

80

• ‘Climate’ is a complex combination of factors 

• ‘Climate Change’ has long occurred

• ‘Climate Change has both natural and human causes

• Climate vs. ‘Weather’ – Weather may be biggest concern

• We aren’t helpless - Actions can be taken!



QUESTIONS?
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