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Outline 

•  Forecast skill 

•  Forecast Evaluation Tool: 
– Orientation  

– Analogue tool 
•  Probability of exceedance 

– Forecast skill evaluation 
•  Number of forecasts made 

•  Bubble plots 



Temperature AMJ 2005  Precipitation AMJ 2005  

Three-category (tercile) forecasts 
Probability of  
• above-normal 
• near-normal 
• below-normal 
Temperature and Precipitation 
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What do the Climate Outlooks Mean? 

Sometimes 
forecasters don’t 
know what the 
chances are… 

EC - EQUAL CHANCES 
THE PROBABILITY OF 
THE MOST LIKELY 
CATEGORY CANNOT BE 
DETERMINED  

= Unknown Chances!!! 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1971-2000 

Wet, Dry, Normal – Compared to What? 

Exceedance 
Probability 

Normal chances are based 
only on 30 years of data. 

The data are ranked and 
divided into three categories 
of equal probability, with 
roughly 10 years in each 
category. 

33% 66% 



Wet            Near-  Dry 

  Normal 

10 years had more than 3.7 inches 
10 years had less than 1.9 inches 
10 years were in the middle 
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Wet, Dry, Normal – Compared to What? 
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Precipitation Outlooks 

Feb-Mar-Apr 2003 

Issued Dec 19, 2002 

Jan-Feb-Mar 2003 
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Common Perception 

How Good are Seasonal Climate Forecasts? 



Skill: (0.50 – 0.54)/(1.00-0.54) = -8.6% 
~worse than guessing~   

Skill Score = 
Forecast - Baseline 

Perfect - Baseline 

How Good? Compared to What? 



Categorical Scores 

•   Probability of Detection, False Alarm Rate 

Probabilistic Scores 

•  Brier Score: for “2-category” forecasts 

•  Ranked Probability Score: for “multi-category” 
forecasts 

Distributions-oriented Measures  

•  more complex, but more informative  

Types of Forecast Evaluation Measures 



http://fet.hwr.arizona.edu/ForecastEvaluationTool/ 



http://fet.hwr.arizona.edu/ForecastEvaluationTool/ 





Historical Context for Forecasts 



2004  2005 

Historical Context for Forecasts 



1960s 1990s 

Historical Context for Forecasts: Analogs 



2004 2003 2005 

Historical Context for Forecasts: Analogs 







http://fet.hwr.arizona.edu/ForecastEvaluationTool/ 

Initially for NWS CPC climate forecasts 

Six elements in our webtool: 
•  Exploring Forecast Progression 
•  Forecast Interpretation - Tutorials 
•  Historical Context 
•  Forecast Performance 
•  Use in Decision Making  
•  Details: Forecast Techniques, Research 



Forecast Performance Evaluation 



Precipitation 
Made in: ASO 
For: NDJ, JFM 



Precipitation 
Made in: ASO 
For: NDJ, JFM 

WET DRY 



Forecast Performance Evaluation 

wet 

dry 



Forecast Performance Evaluation 

0.33 

Neutral 

ASO 



Forecast Performance Evaluation 

0.33 

Neutral 



Precipitation 
Made in: ASO 
For: NDJ, JFM 



Temperature: Warm  Precipitation: Dry 

Will forecasts 
warn me of an 

impending ‘critical’ 
event? 

Given a 
‘critical’ 

forecast, can 
I trust it? 

Probability of Detection 

False Alarm Rate 

Forecasts issued JFM, covering JJAS 



Montana temperature 
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    Forecast Forecast 

#  Issued   Coverage 

A  JFM      JJAS 

B  JFM      JJAS 
C  JFM      ONDJ 

D  ASO      ONDJ 
E  JFM   AMJJ 

F  ASO      DJFMAM 

temperature precipitation 

precipitation precipitation 

precipitation precipitation 














