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Outline

The coupled DA view of interface observations

Using interface observations in the ECMWEF variational DA system

Applications
* Skin temperature

* Seaice concentration

e Summary and Outlook
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Interface observations in theoretical terms
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Interface observations in ensemble methods
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Need to ensure that P appropriately represents cross covariances.

Need careful localization across components, as scales can change abruptly at an interface

CECMWF = I == = o i Il == = 5 W W = = 55 ] @ M o = [#] ] BE = M G5 = == = / [ []

i



Interface observations in variational DA with separate minimisations
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Interface observations in variational DA with separate minimisations

J(x) = 5(x—xp)" B~ (x —xp) + 5(y — H(x))" R (y — H(x))

JP(x1) = (y1 — Ha(x1))" R (g1 — Ha(21))
J9(x2) = (y2 — Halw2))" Ry (y2 — Ha(a2))

Minimising J]. (le ) and J2 (QjZ) then minimises J(X)

What about these pesky interface observations??

J((:)(xlaan) — (yC 2 H12(x17x2))TRC_1(yC — H12(xlax2))
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Interface observations in theoretical terms
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Interface observations in theoretical terms

'CECU is an eXtended control variable

__mew=ﬁ+ﬁ+ﬁ

JQ(CEQ) — JS A JS -+ va

Jov = (Tew — f(xZ))TE_l(xcv — f(x2))
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Implementation of the J_, term

How the J_, term is implemented depends on how the x_, term is implemented

JCV = (xcv i f(w2)>TE_1(xcv - f(xQ))

If the x_, is a 2-D field (i.e. in model space), f is a function of a projection of x,, and so
T p—1
Jov = (Tew — P(x2))" By (Tew — P(x2))

To implement this you have to consider the preconditioning of the variational solver.

However if the x, is a collection of 0-D points (i.e. in observation space):

Jov = (Tew — Hc(x2))TRC_V1 (Tew — He(T2))

where fis now a (new) observation operator.

These can be easily added as observations, weighted by an observation error covariance
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Skin temperature

Ley = Lgkin — TO.5m + 505
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_ _ See Tracy Scanlon’s talk on Thursday
Skin temperature L co Hc(xQ) |
GMI: MW AMSR2: MW LEO

CrlS: Hyperspectral IR LEO IR: GEOS
Meteosat/GOES/Himawari
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Skin temperature

CrlS: Hyperspectral IR LEO IR: GEOS
Meteosat/GOES/Himawari
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Sea ice concentration

Ley — Sleff s — Slconc .
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Sea ice concentration

I See Alan Geer’s talk on Wednesday




Summary and Outlook
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Interface observations have to be treated with care in the coupled DA context

Can fit interface observations into coupled variational DA with an
* Extended control vector, and

* A penalty term to constrain the ocean/sea ice to the extended control vector

SKT and SIC is working well
* Instrument specific

* Can continue to be refined and optimized

Promising results on using altimeter range observations in the same framework

* Flexible system which can be implemented easily for new observation types

Need to introduce further in situ observations for independent verification and future anchoring
assimilation
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