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Local sigmab’s of the day (from an ensemble of Arpè ge assimilatiLocal sigmab’s of the day (from an ensemble of Arpè ge assimilati ons)ons)
LOCAL SIGMAB’s OF THE DAY LOCAL SIGMAB’s OF THE DAY 

(connections with cyclones and troughs)(connections with cyclones and troughs)



Mean sea level pressure :

storm over France
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Ensemble spread:

large sigmab over France

NB : changes in sigmab’s are relatively localized.



Colours:

sigmab field

Purple isolines :

mean sea level pressure
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Large sigmab near the tropical cyclone
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ENERGY SPECTRA OF SIGNAL AND NOISEENERGY SPECTRA OF SIGNAL AND NOISE

IN IN ssssssss bb RAW FIELDS (Berre et al 2007)RAW FIELDS (Berre et al 2007)

=> The noise contribution is relatively 

small in the large scales, and

large in the small scales.



OPTIMAL FILTERING OFOPTIMAL FILTERING OF

VARIANCE FIELDSVARIANCE FIELDS

Vb
* ~ r Vb

with

r = signal / (signal+noise) 

To minimize estimation errors, apply a filter r accounting for 

amplitudes and structures of signal and noise:

� r is a low-pass filter

(as K in data assim°).

r



(Raynaud et al 2008a)(Raynaud et al 2008a)

“OPTIMIZED” SPATIAL FILTERING “OPTIMIZED” SPATIAL FILTERING 

OF THE SIGMAB FIELD OF THE SIGMAB FIELD 

e	 <�� -�1 h

Vb
* ~ r Vb

« TRUE » SIGMAB’S FILTERED SIGMAB’s (N = 6)

RAW SIGMAB’s (N = 6)
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Background-error correlations estimated 
from 25 members of a 200-member 
ensemble exhibit a large amount of 
structure that does not appear to have any 
physical meaning. Without correction, an 
observation at the dotted location would 
produce increments across the globe.

Proposed solution is element-wise 
multiplication of the ensemble estimates 
(a) with a smooth correlation function 
(c) to produce (d), which now resembles the
large-ensemble estimate (b).  This has 
been dubbed “covariance localization.”

from Hamill, Chapter 6 of  “Predictability of Weather and Climate”

obs
location
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Ensemble sigmab’s

« Observed » sigmab’s

cov( H dx , dy ) ~ H B H T

(Desroziers et al 2005)

=> model error estimation. 



cov( H dx , dy ) of 4D-Var

Ensemble 3D-Fgat

Ensemble 4D-Var
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REDUCTION OF NORTHERN AMERICA

AVERAGE GEOPOTENTIAL RMSE 

WHEN USING SIGMAB’s OF THE DAY

Height
(hPa)

Forecast range (hours)

_____ =

NOV 2006 - JAN 2007 (3 months) FEB - MARCH 2008 (1 month)

SEPT - OCT 2007 (1 month)



+24h 500 hPa WIND RMSE over EUROPE

( ssssb’s of the day versus static ssssb’s )

� Reduction of RMSE peaks (intense weather systems)
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With static ssssb’s With ssssb’s « of the day »

� Positive impact on the depth of the low + gradient intensity



Vendredi 19 décembre 2008

With
ssssssssb’s OF THE DAY

With 
STATIC ssssssssb’s
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Impact of ssssssssb « of the day »
on the forecast of cycloneJokwe

Forecast range ( hours )
(Montroty 2008)



Vendredi 19 décembre 2008

ssssssss b’s OF THE DAY 
(850 hPa vorticity)

MSLP analysis increment
with

STATIC ssssssss b’s�

MSLP analysis increment
with 

ssssssss b’s OF THE DAY

Beneficial amplification of 
analysis increments
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