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If You Can’t Predict the
Weather Beyond 10 Days Then
You Can’t Predict the Climate
and Other Myths

Ben Kirtman
University of Miami - RSMAS
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Myths or Misconceptions?

Can’t Predict Weather -> Can’t Predict Climate
— Scientific Basis for Climate Prediction

All Variations Can Be Explained by Natural
Variability

— Quantifying Natural Variability vs. Anthropogenic Change
Global Warming is Caused by the Sun

Models Aren’t Very Good at Predicting the Future
— Quantifying Prediction Skill

Every Year Should be Warmer Than the Previous
Year
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Themes

e Scientific Basis For Climate Prediction

 Prediction on Time Scales from Seasons to
Decades

— Including all the Sources of Predictability
— Living with Uncertainty

* Models Aren’t Perfect, But Are Useful
 Some Emphasis on US Rainfall
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Scientific Basis for Climate Prediction

e Weather vs. Climate
— Climate = The Statistics of Weather

— Language: Anomalies, Trend

* Slowly Evolving “Boundary” Conditions

— Ex: El Nifo and La Nina, Pacific Decadal Variability,
Atlantic Multi-Decadal Variability

e Variations in External Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse Gases
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As temperatures have risen, glaciers around the world have
shrunk. The graph shows the cumulative decline in glacier
ice worldwide.
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Tropical Pacific (10S—10N, 120W—160W) Rainfall
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Tropical Pacific (10S—10N, 120W—160W) Rainfall
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Tropical Pacific (10S—10N, 120W—160W) Rainfall
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Scientific Basis for Climate Prediction

e Weather vs. Climate
— Climate = The Statistics of Weather

* Slowly Evolving “Boundary” Conditions

— Ex: El Nino and La Nina, Pacific Decadal Variability,
Atlantic Multi-Decadal Variability

e Variations in External Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse Gases
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The “Nino3” SST index
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Composite Precipitation Anomalies (inches)
Jul to Jun 1972-73,1982-83,1991-92,1997-98

Versus 1950-1995 Longterm Average
Rt Mr f#2] Eirs @i i WRIHRIRIRIVIEE]

B >EIviEE- i r ePri2ir ERR)
B Mr f2IPs i @i

NOAA-CIRES /Climate Diognostics Center

B e B P

-100 -80 -60 -40 -20 0.0 2.0 4.0 6.0 80 100



Scientific Basis for Climate Prediction

e Weather vs. Climate
— Climate = The Statistics of Weather

* Slowly Evolving “Boundary” Conditions

— Ex: El Nino and La Nina, Pacific Decadal
Variability, Atlantic Multi-Decadal Variability

e Variations in External Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse Gases
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(a) Atlantic multidecadal variability index

(c) Pacifi

c decadal variability index
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Scientific Basis for Climate Prediction

* Slowly Evolving “Boundary” Conditions or the
Natural Variability of the Climate System

— Ex: El Nifo and La Nina, Pacific Decadal Variability,
Atlantic Multi-Decadal Variability

 Point: For Prediction We Need to Include All
the Natural Modes of Variability
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Scientific Basis for Climate Prediction

e Weather vs. Climate
— Climate = The Statistics of Weather

* Slowly Evolving “Boundary” Conditions

— Ex: El Nifo and La Nina, Pacific Decadal Variability,
Atlantic Multi-Decadal Variability

e Variations in External Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse

Gases
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Average Northern Hemisphere Temperature
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To Understand the Past or to Make a
Climate Prediction of the Future

* Need to Include Natural Variability

— Ex: El Nino and La Nina, Pacific Decadal
Variability, Atlantic Multi-Decadal Variability

* Need to Include/Predict the Variations in
External Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse

Gases
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To Understand the Past or to Make a
Climate Prediction of the Future

* Need to Include Natural Variability

— Ex: El Nifno and La Nina, Pacific Decadal
Variability, Atlantic Multi-Decadal Variability

* May Need to Predict Variations in External
Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse
Gases

* Need to Recognize Predictions/Projection
Will Have Uncertainty

— Sometimes Predictions/Projections will “Bust”
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IRI Multi-Model Probability Forecast for Precipitation
for March-April-May 2011, Issued February 2011
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IRI Multi-Model Probability Forecast for Precipitation
for July-August-September 2011, Issued June 2011
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IRI Multi-Model Probability Forecast for Temperature
for July-August-September 2011, Issued June 2011
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Myths or Misconceptions?

Can’t Predict Weather -> Can’t Predict Climate
— Scientific Basis for Climate Prediction

All Variations Can Be Explained by Natural
Variability

— Quantifying Natural Variability vs. Anthropogenic Change
Global Warming is Caused by the Sun

Models Aren’t Very Good at Predicting the Future
— Quantifying Prediction Skill

Every Year Should be Warmer Than the Previous
Year
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To Understand the Past or to Make a
Climate Prediction of the Future

* Need to Include Natural Variability

— Ex: El Nifno and La Nina, Pacific Decadal
Variability, Atlantic Multi-Decadal Variability

* May Need to Predict Variations in External
Forcing

— Ex: Volcanoes, Solar Variations, Greenhouse
Gases

* Need to Recognize Predictions/Projection
Will Have Uncertainty

— Sometimes Predictions/Projections will “Bust”
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