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Links to DA
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Variational DA and the observation operator, H
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In DA we apply a variational formalism that consists in finding the best possible initial state, xa, by 

minimising a penalty function, J:

Jb measures the distance of the state to be derived, x, to the background state xb

Jo measures the distance to the different types of observations.

δx represents the assimilation increments added to the background state, xb, to form the 

analysis, xa. 

The observation operator, H, provides the link that projects the model state to all types of 

observations used in the data assimilation to enable comparison between the model state 

(background or analysis) and the observations. 
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In DA we apply a variational formalism that consists in finding the best possible initial state, xa, by 

minimising a penalty function, J:

Jb measures the distance of the state to be derived, x, to the background state xb

Jo measures the distance to the different types of observations.

δx represents the assimilation increments added to the background state, xb, to form the 

analysis, xa. 

The observation operator, H, provides the link that projects the model state to all types of 

observations used in the data assimilation to enable comparison between the model state 

(background or analysis) and the observations. 

Observation operator, H,  used in DA can also be used for model verification!



Screening of observations and H - benefits
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Lots of observations!



Screening of observations and H - benefits
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First-guess check to reject observations affected by gross errors:

Thinning of data to alleviate effects of observation error correlations not 

represented. 

Illustration of horizontal thinning procedure with finer resolution grid (dashed red) 

here with grid size 40 km  and coarser resolution  final grid (full black) here with grid 

distance 60 km. Here small grey dots represent observations removed by thinning in 

finer resolution grid, larger grey dots represent the observations removed by final 

coarser resolution grid and blue dots represent the remaining selected observations.

For tuning of screening, see poster by Sanchez Arriola et al. 



Implementation
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Screen observations for DA

3D-Var (minimisation of the “J”)

Fetch the forecast files

Use Screening to produce 

verification statistics

Read ODB and write SQLite



Data conversion

A few lines of Python …

12



Results – Really nice interface!
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Results - ASCAT
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Summary Conclusions

● Infrastructure developed to use DA screening to produce verification statistics

● Data readable by harp - https://github.com/harphub

● Visualisation needs to be further developed

● Further exploit DA observations

● Implement 4D-Var screening
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https://github.com/harphub
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