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Global
Ensemble
Prediction

System
(GEPS)

45-d
forecast
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(ATM only)

TGFS: operational
deterministic 16-d forecast

DA: GSI hybrid 4DEnVar
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HYBRID COORDINATE OCEAN MODEL

3R - https://www.hycom.org/
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—

3KRiE : https://tds.hycom.org/thredds/catalog.html
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Weakly Strongly
coupled DA coupled DA

Zhang et al. (2020)
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NCEP-CFSv3 3D-Var (O) 6h (A/O) ~ 24h (L)
IMA
MOVE/MRI.COM-G3 4D-Var(0O) ~ 3D-Var (1) 5d (O/1)
EWMWE
IES/SEAS5: NEMOVAR 3D-Var = 3D-Var+EnKF (O) 5d (O)
BOM
ACCESS-S1: NEMOVAR 3D-Var w EnOl (O) 24h (O)

ACCESS-S2: EnKF-C

ZHBIEZERIETIEREARAE - |1 CWATCOZIS%
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E n K F-C (https://github.com/sakov/enkf-c)

Calculates
ensemble
transforms

Observation
processing

v" Operationa
Bureau of

ly run at the
Meteorology

(BoM) in Australia

I : https://arxiv.org/html/1410.1233v11

Updating
forecast
ensemble of
model states



E n K F-C (https://github.com/sakov/enkf-c)

EnQOl deterministic EnKF

(Sakov and Oke, 2008)
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» 1080-h forecasts initialized at 00UTC in Jan. 2024

» Ensemble members provided by hindcasts from
Dec. 2023 to Jan. 2024

» Assimilating observations within 24-h

* satellite: GHRSST AVHRR MetOp-C L3U SST products

* T/S profiles: EN4 (https://iwww.metoffice.gov.uk/hadobs/en4/download-en4-2-2.html)




B {EE 7o

All OBS T/S Profiles
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noDA : BERIEE R o *
DA.sst ° 1§|__|1|; GHRSST &l BIEERECEN SR EAMBINKL

DA.all : [E{E GHRSSTEAEN4ZE 1l DA.sstEEDA.all ¥/ 8FRIBATEHMVNEEZEAK
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DA ALL

ACC

RMSE

DA SST



* %ﬁlx o MJO

v" Smaller RVISE for 13-20 lead

OBS DAall
no DA DA sst v’ Predictability up to 20-d



|C for the previous 24-h restart with DA

24-h run (DA once) (DA twice)

[ ] 1



Increment

Lag9 SST

Ens20 SST

20yr X 2tau

20yr X 2date

k=0
Z=2m

k=2
Zz=10m

k=12
Z=50.6m

k=23
z=101m

k=34
z=209.6m

k=45
z=904m
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No DA

RMSE C1 sst
_ C1 all
against 2 sst

OISST
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No DA
C1 sst
C1 all
C2 sst
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Processing...

T850 H 500 v850



* %ﬁlx o MJO

No DA

C1 sot v" Smaller RVISE for
C1 all 15-30 lead
C2 sst

" v Predictability up

tol17-d
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SST X B

noDA : EBER[EE
DA.sst : E @15 GHRSSTE 3
DA.all : [@1E GHRSSTEIEN,E i}

BIEEREEENER BFERBVIRER L
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|C for the previous 24-h restart with DA

24-h run (DA once) (DA twice)

] [ 1
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EnKF-C (https://github.com/sakov/enkf-c)
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