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1. Introduction 2. Objectives

Current initialization techniques for seasonal-to-decadal climate predictions fall into two main categories, namely Full

Field Initialization (FFI) and Anomaly Initialization (Al). In FFI the initial model state is replaced by the best possible l CO m p are FF' an d Al fOI’ aran g € Of d Ifferent 0 bservatl on al an d
available estimate of the real state. The initial error is efficiently reduced but, due to the unavoidable presence of i i i i i

model deficiencies, the prediction drifts away from the observations no matter how small the initial error is. This mOdel error scenarios USIﬂg an Id eallzed cou pled dyn amics
problem is partly overcome with the Al where the aim is to forecast future anomalies by assimilating observed

climate anomalies on an estimate of the model mean climate. In this way, the initial model state is kept on (or closer .

to) its own attractor. The large variety of experimental setups, models and observational networks adopted in the 2. Intro d uce an d stu d y two advan C ed fOI’m u |at|O ns: Least-
studies appeared to date makes difficult to draw firm conclusions on the respective advantages and drawbacks of oL . . .

the FFI and Al let alone identifying distinctive lines for improvement. The lack of a unified mathematical framework Sq uare-Initialization (LS |) and EXx P lorin g -Parameter-
adds an additional difficulty toward the design of adequate initialization strategies that fit the desired forecast :

horizon, observational network and model at hand. Uncertain ty (E P U)

3. DA formulation of FFI and Al 4. Least Square Initialization

* FFI: Model state is replaced by the best-possible available estimate of the actual « LSI improves the fit to the observations allowing for their informational content to be

state propagated to the entire model domain.

%2 = S-(b + HT[yo —HX ] gb . Background state from long * LSI merges observation and model, and the model error covariance is estimated using
" “control” run of the model the statistics of the anomalies.

 Al: Assimilate obs anomalies on the model climate =

%2 =x°+BHT| HBH™ +R[ | y° - HX®
ooy (7o) x=ieH Ty e

Pseudo-Observations
4. Exploring Parameter Uncertainty 5. Results — Low Order Climate Model

« EPU provides an online correction of the drift based on a linear and short-time Model based on Lorenz (1963) introduced by Pena and Kalnay (2004)
approximation of its evolution. Three compartments: Extratropical/Tropical Atmospheres and Ocean
* Work Hyp: (1) Select Uncert. Param.; (2) Range of possible param. [Amin,Amax]
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of possible parameter values o

Average over months 1-12

Error in the coupling Error in the forcing vz
— T T T FFl Prpr— ‘

The analysis of their error ' . h_gth

: ! : . fFF - 4" - 5" years average|
\ scaling properties suggests the : : I-Al -6 months average
FFI use of FFI when a good . . [+ A1-4" - 5% years average
observational network is i , . !
available and reveals the direct \\—\‘

relation of its skill with the ' " Forcing =42 =
observational accuracy. ‘ ; : A
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FFI gives the overall better results

The model configurations for which Al
outperforms FFI are associated with a larger
bias

Nevertheless, rather than the amplitude of the
bias alone, it is the appearance of the RAPID
<a.;m.z,u,‘ INITIAL DRIFT that seems to favour Al
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LSl improves the performance of FFI in all the
situations when only a portion of the system’s

- Average over menths 1 - 12 state is observed. 10°F ]
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w FFI- Full LSI operates an EFFICIENT PROPAGATION The use of EPU has clearly
—LSI-Full OF INFORMATION FROM DATA-COVERED improved the skill of FF| within the
9 o FFI- ExtAL TO DATA-UNCOVERED AREAS and to some —FFVean Error first forecast year.
< BXAIM [ extent reduces the initial error also far from = = FFI STD
a =——LSI- ExtAtm i i 10 . ~FFI-EPU Mean Error
ﬂ the observational locations. o FFI-EPU STD Later the limits of accuracy of the
E _E;:?o:m Estimating the backg_ro_und error covarian_ce - s . linear and short-time assumptions
20F e - TToAtm | matrix using the statistics of the anomalies o = ° at the basis of EPU are
FFI-Oc has therefore given proof of being a viable approached, and only minor
LSI-0c choice, in agreement with Smith and Murphy P s advantages over FF| are recorded.
0 104 0 ﬂ‘]n (2007), and extend them to the case of the 1 month 1-6month 1 -12 month 2 -3 year 4 -5 year 6— 10 year
estimation of cross-covariances between o o
a different model compartments. ) -—-FFI080° : e Results have also demonstrated
\ T —Fri_epuosee ) 0.45| Yo'l the robustness of EPU with
0.4) —FRO312 H I / R respect to the two factors
re Work —FRI_EPUO1 2 / 0.4 Ly determining its implementation:
0.35| i/ 0.09 ‘ THE LENGTH OF THE DRIFT-
/ § / CORRECTION INTERVAL and
0.3 e — the ACCURACY OF OUR
RMSSS for_global SST (60S—65N - ‘ -/ KNOWLEDGE OF THE ACTUAL
~ Tw_o_ main lines of research have been undertaken as follow-up 0.2 s 02 RANGE OF POSSIBLE OF
s | activities: odl. ! PARAMETERS.
2 0.2 : B H i
- | ,\ (1)W|th stat_e-of-the-art climr_:lte mod_els we are studying t_he effe_ct of 3 = 5 RS 20 50
< \ initializing different areas using FFI in a multiyear prediction horizon; f
< . ] .
: 2) exte_nd the analysis presented in this study Fo a larger s_et of Acknowledgements
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