


Fawcett,  BAMS 

3-km WRF, 2009 

Examples of 12-h accumulated precipitation 

190-km LFM, 1977 

THEN NOW 

From Ebert 2009 



Traditional approach: 
“What is the skill 

score?” 
 Based on comparing 

overlapping grid 
points 

Which is better? 
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Scores for Examples 1-4: 
Correlation Coefficient = -0.02 
Probability of Detection = 0.00 

False Alarm Ratio = 1.00 
Hanssen-Kuipers = -0.03 

Gilbert Skill Score (ETS)  = -0.01  

Scores for Example 5: 
Correlation Coefficient = 0.2 

Probability of Detection = 0.88 
False Alarm Ratio = 0.89 
Hanssen-Kuipers = 0.69 

Gilbert Skill Score (ETS) = 0.08 

Forecast 5 is “Best” 
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Some problems with the 
traditional approach: 

(1) Non-diagnostic – doesn’t 
tell us what was wrong with the 
forecast – or what was right 

(2) Ultra-sensitive to small 
errors in simulation of localized 
phenomena 

(3) No user-relevant information  
- how do I use the forecast to 
make a decision? 

(4) Subjective assessments 
often disagree with scores 



Weather variables (e.g., 
precipitation) defined 
over spatial domains 

have coherent 
structure and 

features 





From Mittermaier 2008 



From Harris et al. 2001 



From Keil and Craig 2008 



MODE example 2008 

CRA: Ebert and Gallus 2009 





“Real” test cases 



Error type 

Method Category 

Neigh-
bor-
hood 

Scale-
separation 

Feature 
based 

Field 
defor-
mation 

Displace-
ment 

(geom001 

geom002) 

No No Yes Yes 

Frequency 
bias 

(geom003 

geom005) 

Yes Yes Yes Yes 

Aspect 
ratio  

(geom004) 

No No No Yes 

Geometric cases 





Best 

Worst 






