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Observation and background errors diagnostics 

Background error statistics 
 

    Background error (B) statistic based on NMC lagged method are compared with 

ensemble based B, which provide better representation of the initial errors and the 

analysis effects (Berre et al 2006).  

    The ensemble B characteristics (mostly variances) have been briefly examined 

and a single observation experiments (fg ȹT ~1K at 500 hPa) have been used   for a 

demonstration. The ensemble based B variances are mostly smaller than NMC 

lagged ones (for an illustration several plots for temperature are presented). 

     A posteriori diagnostics of the error statistics proposed by Desroziers et al (2005) 

showed that the observation errors are overestimated and almost invariant to tested 

tuning, this behavior need to be investigated further. The background errors are slightly 

underestimated. Their tuning had almost no impact on forecast, only the fit to observations 

at analysis time is improved. 

  Latest status of BlendVar developments at CHMI 

 

   Introduction:  An upper-air analysis scheme is of our main interest. We aim to replace the operational DF blending scheme (Broģkov§ et al. 2001) by a 3DVAR based 

technique which uses observations directly. Former tests (BlendVAR and VARBlend) with not particularly tuned 3DVAR showed rather similar impact. The assimilation of 

conventional data (SYNOP and TEMP) have brought the analysis closer to observations, but the impact on forecast after +6H was more or less neutral.                                           

An optimal configuration of 3DVAR has been studied. In order to speed-up testing, experiments without assimilation cycling were used. This simplified framework (the experiments 

without assimilation cycling nor IDFI) was compared with the complete experiment and qualitatively the same scores were obtained. Our aim is to quickly check performance of 

the 3DVAR analysis scheme and to tune the setting in order to get the best impact up to +6H forecast at least. Concerning observation usage only impact of conventional data are 

assimilated. Two estimations of  background error statistics are compared and the tuning of observation and background errors is examined. 

Experimental set-up 

 

Å domain  (529x421 grid points, 

linear truncation E269x215, ȹx~4.7km) 

Å87 vertical levels, mean orography 

Åtime step 180 s,3h coupling interval   

 

Åcycle 36t1ope 

ÅALADIN/CE operational from July 2011  

Åperiod 1-14 July 2011 00UTC runs  

 

Å3DVAR 

ÅB matrix was computed following the 

lagged NMC method (Ġirok§ et al. 2003) 

ÅTEMP&SYNOP assimilated only 
 

 Simplified framework (experiments without assimilation cycle and IDFI) 

 

Figures RMSE differences against observation. Red areas denote better performance 

of 3DVAR with respect to dynamical adaptation. The white circles points that RMSE 

difference is better/worse with significance 95 % two-side confidence interval. 
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Orography of ALADIN/CE model domain 

Experiments: 

Å Y54 ï 3DVAR with NMClagged B REDNMC=1 

Å Y58 ï 3DVAR with NMClagged B REDNMC=1 + SIGMAO_COEF=0.5 

Å Y57 ï 3DVAR with NMClagged B REDNMC=1 + REDNMC=4 

 

Table 1 Ratios of diagnosed/predefined standard deviation for observation ro and 

background rb   

 

Summary: Although the diagnostics and performed tuning did not provide any notable 

improvement on the forecast scores, we consider them important and plan to examine 

them with more observations and/or explore other methods, e.g. Chapnik et al (2004).  

 

Figures RMSE differences against observation. Red areas denote better performance 

of decreased observation errors SIGMAO_COEF=0.5. The white circles points that 

RMSE difference is better/worse with significance 95 % two-side confidence interval. 
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Figures RMSE differences against observation. Red areas denote better performance 

of increased background errors REDNMC=4. The white circles points that RMSE 

difference is better/worse with significance 95 % two-side confidence interval. 
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The latest simplified test performed with ensemble-based B matrix and tuned 

REDNMC has showed promising results. Regarding future plans, the development 

related to the use of satellite data and a refinement of other conventional data  

(AMDAR, AMV, windprofiler) will be explored in order to proceed to an operational 

BlendVar implementation. Furthermore, we intent to study a flow-dependent aspects 

(grid-point background error maps at least) in near future. 

Conclusions and future plans 

The background errors diagnostics for ensemble B showed similar overestimation of the 

observation errors and slight underestimation of the background errors. The first tests  in 

the simplified framework showed similar impact to formerly used NMC lagged B.  

 

Experiments: 

Å Y81 ï 3DVAR with ENS B REDNMC=1  

Å Y72 ï 3DVAR with ENS B REDNMC=1 + REDNMC=1.5 

 

Figures RMSE differences against observation. Red areas denote better performance 

of 3DVAR ENS+REDNMC=1.5 with respect to dynamical adaptation (Y53). The white 

circles points that RMSE difference is better/worse with significance 95 % two-side 

confidence interval. 
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Summary: The basic comparison between the two background errors estimation 

methods was done and the first results are encouraging. Covariances have not been 

examined yet and further tests are planned. 

 

Table 2 Ratios ro           

and  rb  as in Table 1 

 

Figures Vertical profile of standard deviation (left) and horizontal variance spectra 

at ~600 hPa (right) for ensemble in green and NMC lagged method in red 
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Figures The analysis increments   

- the vertical cross-section (top)             

and the horizontal cross-section                  

at ~500 hPa (right) 


