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Impact of the Stochastic Physics (SPs)
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Effect of Each Configuration (ACC)
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MJO Forecast Skills for 2-yr Experiments
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FVV3 GEFS Configurations
(SubX GEFS vs. FV3 GEFS)

Base Model Components Ensemble

Atmosphere Ocean Sealce Land Initial Stochastic ENS
SubX T,574 L64 Days 0-8 Prescribed: Three-layer NOAH, atm DA SPPT 1+20
GEFS T.382 Days 8-35; 2-tiered thermodyna T,574 (EnKF SKEB
mics sea-ice ICs: foe) SHUM
Convection: SAS model GLDAS
Microphysics: ICs: SSM/I
ZhaoCarr
ICs: GFS analysis;
FvV3 C384 164, Days 0-35 Prescribed: Three-layer NOAH atm SPPT 1+30
GEFS 2-tiered thermodyna | updated, | FV3DA SKEB
(v12) Convection:SAS Diurnal mics sea-ice C384 (EnKF
(updated) model ICs: f06)
Microphysics: GFDL ICs: SSM/I GLDAS
ICs: FV3 GFS analysis




MJO Forecast Skill (Retrospective Experiments)

MJO skill: RMM1+RMM2
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Phase 1 (Western Hem, Africa) Phase 8

Phase 1 (Western Hem, Africa) Phase 8

MJO evolution

Validation during 20180106-20180322
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Amplitude error
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MJO propagation : lead day=16
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* Both SubX and FV3 didn’t show good propagation
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Bias Corrected MJO Forecast Skill (1989-1999)
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Definition

Raw: Using CFSR Clim. for both
CFSR analysis and Reforecast
BC: Using CFSR Clim. for CFSR
analysis and ensemble mean
Clim. for Reforecast
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Bias Corrected MJO Forecast Skill (1989-1999)

U200

U850

OLR

AC Skill

MJO skill: U200
1989010400-1999112400

1.0

0.0 —— : : : :
5 10 15 20 25 30 35
MJO skill: U850
o 1989010400-1999112400

0.0 : : : : : :
5 10 15 20 25 30 35
MJO skill: OLR
- 1989010400-1999112400

5 10 15 20 25 30 35
Lead day

0.0

RMSE

RMSE

RMSE Skill

MJO skill: U200
1989010400-1999112400

8.0 T

1.0 ~ N : ' '
5 10 15 20 25 30 35
MJO skill: U850
_1989010400-1999112400

5 10 15 20 25 30 35

MJO skill: OLR
20 1989010400-1999112400
18
16
14
12
10
8 - 1 JI - 1 Ll I
5 10 15 20 25 30 35
Lead day

15



1.0

09 r
0.8 r
0.7 r
06 r

0.5

AC

04 r
03 |
0.2 r
0.1 r

0.0

— For MJO RMM skill, FV3 GEFS > CFS

MJO (1989-1999)
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NAO & PNA (1989-1999)

NAO ACC skill (1989_1999)

Lead Days

— For both NAO and PNA skill,
FV3 GEFS > CFS for ~ 3 days
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Summary

* Retrospective Forecast:

— 3 day improvement in MJO RMM deterministic skill in FV3 compared to
SubX

— FV3 GEFS MJO amplitude is too strong, propagation forecast is better in
FV3GEFS than SubX GEFS but still slow

 Reforecast:

— MJO: BC skill > Raw skill for 5 days (increases from 16 days to 21 days)
— MJO: FV3 GEFS > CFS AC skill for 2 days

— NAO & PNA: FV3 GEFS > CFS AC skill for 3 days

e Caveat:

— Due to the limit of the model data, for 1989-1999 period, FV3 GEFS uses
10 member ensemble mean, while CFS uses control member only.



