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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




Comparison of CFSv2 skil
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Multi-Model: Complementary Skill

US NMME SSTA Correlation Coefficient
6 Month Lead August Initial Conditions (1982-2010)
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Complementary Correlation

All Others (24 Member Ensemble) vs. CFSv2
Lead Time 6 Months (August Initial Conditions)

Difference in Squared Correlation
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CCSM3(4)+IRla(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)



Complementary Correlation

All Others (24 Member Ensemble) vs. CFSv2
Lead Time 6 Months (August Initial Conditions) NMME Benefits
CFSv2 Ensemble
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Difference in Squared Correlation
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CCSM3(4)+IRIa(4)+IRId(4)+CM2.1(4)+GEOS5(4)+CFSv1(4) vs. CFSv2(24)

10



Complementary Correlation

All Others (24 Member Ensemble) vs. CFSv2
Lead Time 6 Months (August Initial Conditions) NMME Benefits
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All Others (24 Member Ensemble) vs. CFSv2

Lead Time 6 Months (August Initial Conditions) NMME Benefits
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Brier Skill Score for T2m Northern Hemisphere Extra-tropics Land (23N-75N)

Lead 1 Lead 2

CFS (24 0.10 0.03 0.01

JCS T Normal  -0.03 -0.04 -0.04 -0.04 -0.04 -0.04
Below  0.10 0.04 0.03 0.02 0.02 0.02

Mini-NMME - O 5 P 0.05 0.03 0.03 0.02 0.02

(24 Normal  -0.02 -0.04 -0.04 -0.04 -0.04 -0.04

I Below 0.1 0.05 0.04 0.03 0.03 0.03

Full NMME VTR G 0.07 0.06 0.06 0.05 0.05
Normal  0.00 -0.01 -0.01 -0.01 -0.01 -0.01
Below  0.14 0.08 0.06 0.06 0.06 0.05
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d) CCSM4 Nino3.4
2015-03 IC forecasts
|

a c) CCSM4 Nino3.4 4
2014-03 1C forecasits
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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

Larson and Kirtman (2015a)
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DJF 2016 T2m Forecast Verification
November 2016 Initial Condition

- o . . - 4
North Amer. AC CONUS AC
s ELF L | =000 S LT Lt 1 000 AT Al g2 il 1 o, fomis MowDOEZ -
- -

P}
T
- - -l
- - =
y - ot
¥ "' E - mi
l s ‘:"'
-l
- - i
=
- . 2%

P —— v..-u- p—— C F\'-'I- O — =i F 1511 HSS=72)
CM'L‘I CanCM3 CMC2_CanCM4 GFDL._FLOR
3 ] ._““ gl Ll 8, MECR = 3 — . 0 WE ST

= 1_ —

NCAR_CCSM4




P—

Sl i Byl Peatw 300000 A wed 1 26T EUF
. e o - "

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

JCN —om Temp Analysis, Exper minus Oper
IC: 2016030200

40M

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.
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