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Future Extremes

• “The type, frequency and intensity of 

extreme events are expected to change as 

Earth’s climate changes.”

• “In other words, a warmer atmosphere from 

climate change likely yields greater 

extremes in weather.”
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What does an increase in 

extremes mean?

• More events outside the bounds of recorded 

history

• More variability

• A larger range over a given interval
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What does an increase in 

extremes mean?

• More events outside the bounds of recorded 

history

• Automatically produced by an underlying 

trend
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What does an increase in 

extremes mean?

• More variability

• Fewer events outside the bounds of 

recorded history! 
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Variability: 4 deg

Variability: 6 deg
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Variability for the purpose 

of design specs: 8 deg
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If the expected value of a climate 

variable is changing:

• More events outside the bounds of recorded 

history

• Maybe more variability, maybe less

• A larger range over a given interval
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Drought: An extreme event

• Droughts are increasing



John Nielsen-Gammon Texas A&M University

Drought: An extreme event

• Droughts are increasing

• Are droughts increasing here?
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Drought: An extreme event

• Droughts are increasing

• Are droughts increasing here?

• Yes, if:

– Rainfall trend negative

– No rainfall trend, but increasing variability

– No rainfall trend, but increasing temperatures
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atmo.tamu.edu/

osc/drought
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Historical relationship: Simulated 

Summer Precipitation and Temperature
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Atmosphere-only 

model, observed 

sea surface 

temperatures

Atmosphere-Ocean 

model, observed 

climate forcings
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Atmosphere-only 

model, observed 

sea surface 

temperatures

Atmosphere-

Ocean model, 

observed climate 

forcings
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Simulations of 1950-2010
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Results

• Not impossible through natural effects alone

• The lack of rain seems to have been natural

– Long-term rainfall trend

– SST patterns

• Much of heat due to sea surface temps

• Much of heat due to weather randomness

• Some of heat due to global warming



John Nielsen-Gammon Texas A&M University

PANHANDLE 

AND PLAINS

FAR WEST 

TEXAS

WEST 

CENTRAL 

TEXAS

SOUTH 

CENTRAL 

TEXAS

SOUTH 

TEXAS

SOUTHEAST 

TEXAS

NORTH 

CENTRAL 

TEXAS

EAST 

TEXAS



John Nielsen-Gammon Texas A&M University



John Nielsen-Gammon Texas A&M University



John Nielsen-Gammon Texas A&M University



John Nielsen-Gammon Texas A&M University



John Nielsen-Gammon Texas A&M University



John Nielsen-Gammon Texas A&M UniversityWang et al. 2010



John Nielsen-Gammon Texas A&M University

Pacific

Texas

Atlantic
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What can we say about future 

drought intensity?

Latest model 

projections (Scheff 

and Frierson 2012)
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What can we say about future 

drought intensity?

Latest model 

projections (Scheff 

and Frierson 2012)

Drier
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What can we say about future 

drought intensity?

Latest model 

projections (Scheff 

and Frierson 2012)

WetterDrier
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What can we say about future 

drought intensity?

Latest model 

projections (Scheff 

and Frierson 2012)

WetterDrier

No Change
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What can we say about future 

drought intensity?

Latest model 

projections (Scheff 

and Frierson 2012)

WetterDrier

No Change

No Clue
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Bottom Line for Texas Droughts

• Underlying physical processes

– Expected drought frequency temporarily high 

due to natural variability

– Expected drought frequency not changing much 

due to global warming

– Expected characteristics of droughts changing

• Future droughts will be warmer
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Contact Info

• John Nielsen-Gammon

• N-G@tamu.edu

• http://blog.chron.com/climateabyss

• http://climatexas.tamu.edu

• 979-862-2248
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