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POAMA: Predictive Ocean Atmosphere Model for Australia
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POAMAL —_— POAMA15b —— POAMA?Z2

2002-2006 2007-2011

Developed for seasonal prediction Basic ocean data assimilation

Basic ocean/atmos data assimilation

scheme (ALI)

Atmos IC from AMIP (hindcasts) 10 member ensemble

No ensemble in the hindcasts (one

member)
NB for intraseasonal prediction:
 Realistic atmospheric initial
conditions
 Probabilistic forecasts
Intraseasonal Intraseasonal
forecasting not forecasting
meaningful Investigated

Developed atmos/land initialization

2011-

Sophisticated ocean data
assimilation (PEODAS)

Sophisticated ensemble
generation

Multi-model

33 member ensemble

Intraseasonal
forecasting
capabllity
Improved &
products
developed



POAMA-1.5

POAMA-2 (seasonal)

Atmosphere data
assimilation

ALI (Atmosphere Land
Initialisation Scheme)

ALI (Atmosphere Land
Initialisation Scheme)

Ocean data
assimilation

PODAS (Univariate Smith
Optimum Interpolation)

PEODAS (Multivariate pseudo-
Ensemble Kalman Filter)

Ensemble
generation

10 members

Time-lagged atmos. ensemble

—

No ocean perturbations

“OceanIC

Atmos IC ‘

33 members
Multi-model (3 versions)

No time-lagged ensemble: burst
ensemble

Ocean perturbations of initial
state (no atmos perturbations)
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PEODAS
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POAMA Ensemble Ocean Data Assimilation System

used in POAMA-2 (Yin et al. 2011)

%

An approximate form of the EnKF so as to be efficient for operational implementation
(it is more similar to a ESRF than to an EnKF)
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Ensemble Spread: 500hPa heights (July)

Day 10 of the forecast

p15b JUL Day 10 ensemble stddev 500hPa hgt (1980-2006)

ul - N Ensemble from lagged
) atmospheric initial
conditions

POAMA-1.5

I @
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p24a JUL Day 10 ensemble stddev 500hPa hgt (1980-2006)

Ensemble from ocean
perturbations only

POAMA-2
(seasonal)

® Ensemble spread is far too small in the first month of the forecast
® Intraseasonal timescale -- strong sensitivity to both atmospheric and ocean initial

conditions
‘ Revise the ensemble generation strategy for intraseasonal system




Towards Coupled Assimilation...
Based on the PEODAS infrastructure

Coupled Ensemble Initialisation System

Coupled Model integrations Bred vectors are rescaled and

centred to the central
/_\ analyses

%\
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Central unperturbed analyses: Y

PEODAS and ALI 1 day

Generates coupled bred perturbations of the
atmosphere and ocean based on a breeding method

(Yonghong Yin)



Impact of ensemble generation
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Upper tercile rainfall =
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temperature forecasts 5

over Australia are more “
reliable in the new

POAMA-2 i “ | IT' POAMA-2
intraseasonal system "oz oaos os o | o
compared to the — (intra)
POAMA-2 seasonal
system and the old
POAMA-1.5 system

o
o")

Fortnight 1

o
o

©
»

o
N

Relative Observed Frequency

o

o
o)

- Fortnight 2

0.0 M M—MJ
00 02 04 06 08 1.0
Forecast Probability

o
o

o
»

o
N

Relative Observed Frequency

(all forecast start months 1980-2006)



Brier Skill Score: Fortnight 2 ==
Maximum Temperature above the upper tercile

(all forecast start months 1980-2006)

POAMA-1.5

POAMA-2 (seas)
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MJO R

MM Indices: RMSE & spread
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PECDAS: Preliminary version
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POAMA Ensemble Coupled Data Assim Syster-ﬁ
Version 1: Weakly coupled

Compress Ensemble
Nudge to central analysis

COUPLED MODEL

Observations
Ensemble Ol (Oke et al 2005)
Covariances from ensemble

spread (3D multi-variate-
time evolving)

(Yonghong Yin)




Atmosphere: ALI nudging towards ERA-Interim

Ocean: PEODAS scheme (ensemble multivariate Ol)
Perturbation generation: 30 member coupled breeding method
Assim: every 1 day with 1 day time window

Obs: EN3 Temp. & Sal. profiles, including CTD, XBT, Argo
Model: POAMA-2, T47L17 BAM and ACOM2 (MOM2)
Observation errors: uncorrelated in space

Covariance Localization: horizontally & vertically



PECDAS: Preliminary version

® Temperature and Salinity ensemble-based covariance structures and
increments are comparable to that in PEODAS

® Main difference is in zonal currents

® There are large errors in zonal currents in PECDAS — might cause
inaccurate increments and result in unbalanced initial ocean states

Zonal current correlations with OSCAR
PECDAS PEODAS
|
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PECDAS: Seasonal forecast skill
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® Coupled breeding ensemble generation has lead to
Increased skill and reliability in POAMA-2

® Results of weakly-coupled DA (PECDAS) are promising

® Need to refine PECDAS to solve the ocean current increment
problems. More fine tuning needed.

® Phase 2: Fully coupled assimilation, implement in new
POAMA-ACCESS model
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