Use of Radiances in the CNMCA Operational

Ensemble Data Assimilation System
CNMCA - Italian National Met. Center, Rome - Italy

CNMCA Implementation (Bonavita, Torrisi and Marcucci, Q.J.R.M.S., 2008, 2010) Model and sampling errors are taken into account using:
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= LETKF Formulation (Hunt et al,2007)
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= State Dependent Multiplicative Inflaction according to
Whitaker et al (2010)
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= 6-hourly assimilation cycle CYRRE RS a

= 40 ensemble members + control run with 0.09° (~10Km) ' = Climatological Additive Noise

grid spacing (HRM model), 40 hybrid p-sigma vertical
levels (top at 10 hPa)
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= Observations: RAOB, SYNOP, SHIP, BUOY, AIREP,
AMDAR, ACAR, AMV (MSG), WindPROF, SCATwinds
(ERS2, METOP), AMSUA radiances (since April 2012)

= Lateral Boundary Condition Perturbation using EPS
= Climatological Perturbed SST

Analysis Step X* =X"+K (y—H(x")) Deterministic
Along with standard LETKF analysis, x* = X"+ K (y—H(x,)) Long Run from
BG Forecast Step  BG Forecasts a control state LETKF analysis is N Control State
computed. It uses the standard
Kalman gain and a control run,
instead of the BG ensemble mean

Control Forecast

time BG Forecasts

Initial conditions Control initial condition

The use of a control state improves the first forecast hours with respect to the mean state (small scales filtered out)

LETKF vs IFS 4D-VAR Analysis

April — May 2011: All European stations
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state vector component
within the local region.
Use also the wf shape as vertical covariance localization function . .
MAXIMUM-BASED METHOD: AMSU-A ASSIMILATION OVER SEA (27 jun-18 jul 2011)
FC+24 wind vector
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* Balancing and non-linearities are issues to address e com e I \ + - Y
» Tests with COSMO model and shorter assimilation window w0~y e
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* Implement a Short-Range EPS based on LETKF




