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7~ Introduction Questions:

Data assimilation is needed to correct today’s forecast by blending it with latest observations. Present day » What are geostrophic and hydrostatic balances in the atmosphere?
« How do present day variational data assimilation systems impose these balances?

« What is the evidence that these balances are less effective at small scales?
* In multi-scale data assimilation:

« How can geostrophic balance be relaxed at smaller scales?

« How can hydrostatic balance be relaxed at smaller scales?

variational data assimilation systems are designed for large-scale flow characterised by:

« predominantly geostrophically balanced flow,
« perfectly hydrostatically balanced flow.

‘Convective’ regime
‘Large scale’ regime

\ Both balances diminish as the scale of the flow reduces. What should be done if the flow includes small scale flow?

What are geostrophic and hydrostatic Geostrophic balance Hydrostatic balance
balances?
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The bubble’s shape is difficult to determine, but can be modelled with dynamical balance relationships. In the Met Office variational data assimilation scheme, the above are performed irrespective of scale.
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How can the imposition of geostrophic balance be relaxed at small scales for data assimilation?
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How can the imposition of hydrostatic balance be relaxed at small scales for data assimilation?

Large scales and mesoscales Convective scales
There are a number of ways that this could be done depending upon the = | .§ |
approximations that one is willing to be made. % 0
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A. Assume that p is a hydrostatically balanced variable (i.e. that p can be used to 3 U%gg;ﬁ;ﬂy ;

calculate: h){drostatic T with the hydrostatic balance relation), but allow for % correction = 0 g « For (A) the DA system has a hydrostatic T correction

the possibility of d n.o.n-hydrostatlc T OIS , > 8 | hydrostatically (computed using the hydrostatic balance relation from the p
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/ Summary | . . . o . . . \
 The uncertainty of a forecast is extremely important in data « Most contemporary data assimilation systems model this error bubble Associated research questions
assimilation: by assuming that balance relations that are valid for large-scale flow

« Components of a forecast that are well-known (small error (geostrophic and hydrostatic balance) are universal. * How closely is anelastic balance obeyed at the convective scale?

variance) are allowed to be modified only slightly. « Weather prediction models are now capable of dealing with fine-scale « How are the balances affected by model error (it is often necessary to
« Components of a forecast that are poorly-known (large error processes. In order for data assimilation to be useful for these models, add model error to forecasts to improve the variability of forecast

variance) all allowed to be modified significantly. these balance assumptions need to be relaxed. error)?
* This information is represented pictorially as an ‘error bubble’ and « The DIAMET project and the NCEO are doing research to lay the » How easily and efficiently can the above proposed schemes be

needs to be carefully quantified in data assimilation. foundation for such a data assimilation system. implemented in an operational data assimilation system?




