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Model Diversity
• Comparing CFSv2 with NMME

• Skill Comparison: Model Diversity or Ensemble Size
• Comparing Any Model with NMME

• Skill Comparison: Model Diversity or Ensemble Size
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July 1 start
DJF SST forecast
Ranked Probability Skill 
Score

NMME

CFSv2

Comparison of CFSv2 skill vs NMME



July 1 start
DJF prec
forecast
RPSS

NMME

CFSv2



Jan 1 start
JJA prec
forecast
RPSS

NMME

CFSv2



Each Ensemble Member from Each Model Weighted Equally – 83 Ensemble Members

Multi-Model: Complementary Skill

Verifying in February
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CCSM3(4)+IRIa(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)

Complementary Correlation

9

All Others (24 Member Ensemble) vs. CFSv2



Complementary Correlation

10CCSM3(4)+IRIa(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)

All Others (24 Member Ensemble) vs. CFSv2

NMME Benefits
CFSv2 Ensemble



Complementary Correlation

11CCSM3(4)+IRIa(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)

All Others (24 Member Ensemble) vs. CFSv2
NMME Benefits
CFSv2 Ensemble

CFSv2 Benefits
NMME



NMME Benefits
CFSv2 Ensemble

CFSv2 Benefits
NMME

12CCSM3(4)+IRIa(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)

All Others (24 Member Ensemble) vs. CFSv2





Brier Skill Score for T2m Northern Hemisphere Extra-tropics Land (23N-75N) 

Brier Skill Score for Nino3.4 



DJF14‐15

DJF14‐15

DJF15‐16

DJF15‐16



Larson and Kirtman (2015a)

‐ Observed 2014 Nino‐3.4 falls within the “expected” noise‐driven spread 
‐ “Expert assessment” of longer lead‐time forecasts may benefit from a 

measure of the noise‐driven “expected” spread



DJF 2016 T2m Forecast Verification
November 2016 Initial Condition



DJF 2016 Precipitation Forecast Verification
November 2016 Initial Condition
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Recent CFSv2 Cold Biases in Tropical South Atlantic 

- A cold bias emerged  around 10S in the South Atlantic around Jul 2015 and enhanced quickly with time.
- It reached -18 degree at 55m depth since Oct 2015.
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CFSv2 :  1-8 March 2016 Initial conditions

Operational Experimental

Noticeably warmer,
Elimination of the cold 
bias in all 4 initial months 
of testing.
Also, CFSv2 is not an 
outlier as shown on slide 5 
for the ENSO evolution.


