CCSM3 vs. CCSM4: In the Context of
the NMME Experiment

CAPE at 36.61N. 97.49W, daily climatology (1982.5.1-2011.4.30)
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Continued Real-Time Forecasts
— Model Updates (FLOR, CCSM4, CESM, CMC)

Coordinated Predictability Research

— Benefits of MM, Model Combinations, Inform
Model Development and Applications

Developing and Evaluating an Intraseasonal
protocol
— Research/Testing Mode

Continued and Enhanced data distribution
— Supporting Prediction/Predictability Research
— Supporting Forecast Applications

\
Mm == The North American Multi-Model Ensemble



NMME Seasonal Prediction
Science

 Real-Time Effort — Model Upgrades
— CMC1, CMC2, FLOR, CCSM4, CESM1

 Quantifying the NMME Benefit
— Model Diversity

 Prediction and Predictability Research
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CCSM3 vs. CCSM4

Resolution Nearly Comparable (1°)
— Ocean 40 Levels to 60 Levels

Atmospheric Physics Changes

— Convective Parameterization
e Cumulus Friction,

— PBL

Initialization:

— CCSM3 - Ocean Only: GFDL Ol
— CCSM4 - O-L-A: CFSR

« Some Experiments to Isolate O-L-A

Retrospective Forecast: 1981-2010



CCSM3 vs. CCSM4
Systematic Error - January Starts
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Leading Mode of Global SST Variability
Seasonal Capability

Observations
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CCSM3 SST Anomaly Correlation CCSM4 SST Anomaly Correlation
Jan Start, Verifying JFM Jan Start, Verifying JFM
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CCSM3.0 (MOM3_0ODA)
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i CCSM4.0 (MOM4 CFSRR)
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CCSM3 T2m Anomaly Correlation CCSM4 T2m Anomaly Correlation
Jan Start, Verifying JFM Jan Start, Verifying JFM
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Better Model vs.
Better L/A Initial
Condition
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CCSM3 Precip Anomaly Correlation

CCSM4 Precip Anomaly Correlation

Jan Start, Verifying JFM

BON 90N 7_ L 1 1 1 L I 1 L 1 L 1 1 1 L 1 1 1 1 \_‘l
60N 60N
30N 30N

0 0
308 308
60S 608 g
QOS I T I T I T T I T T I T T I T I T I T I T I T I T I 908 I T I T I T I T I T I T T I T T I T T I T T I T I - T I T I

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0
CCSM3 Precip Anomaly Correlation CCSM4 Precip Anomaly Correlation
Jan Start, Verifying JJA Jan Start, Verifying JJA

90N = == 90N - -

60N

30N

308

60S

60N

30N

308

60S

908

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W

908 T I T T r\ T I T T I T T I T T I T T I
0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0



Better Model vs.
Better L/A Initial
Condition

s. CCSM3 |
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CCSM4 vs. CCSM3
T2m RPSS

T2m Forecast:
Initialized in January —
Verifying in January
1982-2010
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CCSM4 vs. CCSM3
Precip RPSS

Precip Forecast:
Initialized in January —
Verifying in January
1982-2010
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CCSM4 vs. CCSM3
SST Verification:
Mean Squared Error
Sign Test
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Should We Remove CCSM3
from NMME?

NMME Team Needs to Develop
a Protocol for Removing and
Adopting Models



Model Diversity

— Skill Comparison: Model Diversity or
Ensemble Size

— Mini-NMME vs. CFSv2
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ANB

Above 0.10 0.03 0.01 0.01 0.01 0.01

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

Above 0.12 0.05 0.03 0.03 0.02 0.02

Normal -0.02 -0.04 -0.04 -0.04 -0.04 -0.04
Below 0.11 0.05 0.04 0.03 0.03 0.03

Above 0.14 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

—

ANB

Above 0.54 0.45 0.39 0.33 0.28 0.25

Normal 0.10 0.05 0.03 0.03 0.03 0.02

Below 0.49 0.43 0.40 0.38 0.36 0.35

Above 0.68 0.60 0.55 0.48 0.42 0.37

Normal 0.34 0.24 0.18 0.15 0.13 0.09

Below 0.66 0.59 0.56 0.53 0.49 0.45

Above 0.68 0.61 0.55 0.49 0.43 0.38

Normal 0.35 0.25 0.19 0.16 0.14 0.11

Below 0.65 0.58 0.54 0.52 0.49 0.46




MSE advantage DJF Jul start SST (dual climatology)
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NMME Seasonal Prediction
Science

 Real-Time Effort — Model Upgrades
— CMC1, CMC2, FLOR, CCSM4, CESM1

 Quantifying the NMME Benefit
— Model Diversity

 Prediction and Predictability Research




Central Pacific vs. East Pacific Warm Events
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Infanti and Kirtman 2014, JClim
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Tropical “SSTA” Forcing

Tropical “Precip” Forcing

Infanti and Kirtman 2014, JClim

NMME NINO3 Mag vs. Prec Uncert (Above)

Uncertainty (%)
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NMME: Accomplishments

Introduced Four New Modeling Systems
— Ensemble over 100 members

Increased Real-Time Monthly Data to 8 Variables

Provide Real-Time Bias Corrected Monthly Forecast
Data
— Over 2500 Figures Each Month

Produced (October 2014) Most Comprehensive
Seasonal Prediction Data set (1.5 PB)
— Freely Available to the Entire Community

Demonstrated that the Diversity of Models is
Enhancing the Forecast Skill

Testing a Sub-Seasonal Multi-Model Prediction
Protocol

New Prediction and Predictability Research

The North American Multi-Model Ensemble
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