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— A “Potential Vorticity” (PV)-based control parameter for ——
background error covariance modelling
\

Uncertainty in prior knowledge (B)

_ B has many roles in DA:
3 =3(x=x5) B (x=xg) + Joly,X] > -
* Defines ‘closeness to forecast’ (regularization)

We assume that forecast errors are:
* Unbiased

* Normally distributed

» Mulitvariately and auto-correlated

* Gives larger weight to parts of forecast better known
+ Allows observations to be used synergistically
» Ensures analysis is smooth

-

I » Imposes appropriate balance

for the leading variable is common in Var.
V=)
Vo BN
total streamfunction unbal. pressure velocity potential

u' -odloy 0 olox\ v'
V' |=| alox 0 oalay| “p'
p' LBE I 0 A\ x

LBE = Linear
Bal. Eq.

', which is taken to be the ‘balanced’
variable is not universally balanced

[{
Y
Ross Bannister 3
Data Assimilation E
Research Centre b3
Dept. of Meteorology S
Univ. of Reading
UK 3
ross@met.rdg.ac.uk i
o
_ )
Mike Cullen > \%?
Met Office

Control variable transform:
X'=X-Xg =B§2v

J[vl=3vTv+ iy, x5 + By V]

Elements of v are uncorrelated
Implied B: B§*By’?

& If Bgis a good model then B ~B, /

WIND - POMINATED
Bacanice

ﬁrotational wind constrained scherM How are forecast errors treated? MPV constrained scheme is more vam

for the leading control variable than the
rotational wind scheme.
v=(sp )’

bal. streamfunction unbal. pressure velocity potential
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s', is universally ‘balanced’ in synoptic

K and large-scale data assimilation
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Copies of this poster
are available from

www.met.rda.ac.uk/
~ross/DataAssim.html
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The balanced transform

u'y —-osloy
Vg |=Ugs'= 0s'/ox
P VAV (TpeVs)
<+— |BE

The ‘balanced streamfunction’ is
associated with PV'.

HotrzonTas LEngTHScaLs

ﬁ he rotational unbalanced transforr’rﬁ

U'yp RY p'
Vlup = UupU p'= s’ p'
Pup Up

The ‘unbalanced pressure’ is associated
with anti-PV (residual of LBE).

R and S: operators
giving winds that
have no linear PV’
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/ Unbalanced divergent transform \

u', Oy 10X
vV, |=U,x=|0xldy
P, 0

The ‘velocity potential’ is associated with
the divergence.

PV'=0, V-0'=0

- AN

PV'=V-(fpVy')-V2p'
PV'=0, V-U'=0

PV'=0, PV'=0

AN /

me inverse transform is needed to calibrate the statistics. \

PV (Apy
LetAX=| PV' |=| A% [X.

v-a) |Ay,

PV (Ap U s
PV |= AU, Up'
v.u COALU

K Use GCR method to solve three uncoupled equations. /

Find AUX'":

ﬁample transform for shallow water equations (f-plane) \

u'=-8(V%) /oy
V=8(V2)lox

Linear balanceequation : ¢—fy=0
Linearized potential vorticity: PV =g, — f¢
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