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John von Neumann

• “Young man, in mathematics you 
don't understand things. You just 
get used to them.”
• “It is exceptional that one should 

be able to acquire the 
understanding of a process 
without having previously 
acquired a deep familiarity with 
running it, with using it, before 
one has assimilated it in an 
instinctive and empirical way”



Tony’s deep familiarity with forecasting, forecast 
verification and skill scores come from:

Where:
• “A highly ENSO-related 

region …”
• Northern Europe
• East, west, and central 

Asia
• Ecuador
• U.S. (and Hawaii, Alaska, 

Florida, and Great Plains)
• Africa, Ethiopia
• Tropical Pacific Islands

How:
• GCMs
• Analogues
• CCA
• QBO
• 11-year solar cycle
• Irrigation
• Cloud seeding!

What:
• ENSO
• 2m-temperature ,  

precipitation
• Drought, heat waves
• Sea level
• Hospitalization, malaria
• Death on the Titanic 
• “The effect of weather on 

mood, productivity, and 
frequency of emotional 
crisis …”



What about the rest of us?

https://iri.columbia.edu/our-expertise/climate/forecasts/verification/

https://iri.columbia.edu/our-expertise/climate/forecasts/verification/


What about the rest of us?
• Idea: Relate less familiar 

skill scores to more 
familiar ones
• Everyone understands 

correlation …
• Everyone understands 

Gaussian distributed 
forecast and observations

https://en.wikipedia.org/wiki/Anscombe%27s_quartet

https://en.wikipedia.org/wiki/Anscombe's_quartet






Example: “Understanding” the Brier score

• Current probability forecast for El Nino (DJF) is P=72%.
• The Brier skill of that forecast is:
• (0-P)2=0.52 if El Nino does not occur. (1-P)2 = 0.078 if El Nino does occur.
• Smaller values are better.

• The average Brier score of many such forecasts (all P=72%) is
• P(1-P)=0.2, if our forecasts are reliable

• What about the average Brier score for forecasts with different P’s?
• Need a model for how forecast strength varies
• Joint-Gaussian: strength depends on signal and correlation r

• For terciles, average Brier skill score is approximately 1 − 1 − #$
Tippett, Barnston, DelSole (2010)
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Yang et al. (2018). On the 

relationship between 

probabilistic and deterministic 

skills in dynamical seasonal 

climate prediction. JGR, 123, 

5261–5283.

Good approximation in theory

And practice

Why BSS and RPSS values are “small”



How do probability skill scores vary with 
number of categories?

RPSS
• Not much

correlation r
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(b) LSS of joint-Gaussian forecast

Mutual information
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Log skill score
• More categories, more information, higher score
• Limiting case LSS = −#

$ log(1 − *
$)

M. K. Tippett, M. Ranganathan, M. L'Heureux, 
A. G. Barnston, and T. DelSole. 2017.



Trust, but verify (the verification)—Tony B.




