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Kalman Gain
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- G51 ‘( 3D VVar). Assume B given (constant), solve problem
— — /teratively (as a minimization problem).

EnK . Solve problem directly, with B estimated from an
ensemble.
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1000 hPa temperature IgK and
Surfoce pressure (h

3D— Vor increment Ensemble Filter Increment

FIFSt Guess + Ob location 3DVar Increment EnKF Increment

Structure of background-errpr covariances can adapt to
flow situation.



offElow=-Dependent BackgreundiEnrors:
xample 2 (Atmospheric River: L

Precipitable Water Analysis Increment 2004013000
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First-Guess Precipitable Water

Surface pressure observation can improve analysis of
Integrated water vapor (cross-variable covariance in B).
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Why we like the EnKE S
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~ Qutstanding issues .
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;"é‘amp//ng error due. to small ensemble size. example
‘:f;‘ s Representing model uncertainty.
- — Stochastic/dynamic model .
— Covariance inflation.
— add noise to analysis ensemble

— multimodel ensemble.




‘Gl ent Applications ...

Re:un;u.\ Sis: 20th ury Reanal Jroject:
(LE892= present, s 3 pPressure ebs enly, see
oo,Eer) e e
gpEnational NWP: prototype operational
SY/StEm | or NCEP (candldate to replace GSI).
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; uture Applications ..

= .HOnIme CO, assimilation (next-gen Carbon
r’Tracker)

- = EnKF for FIM/NIM.

* Hurricane data assimilation.
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true and sample correlation true and modulated sample correlatien

T ¥ T ¥ T ¥ T
E ey o
i [¥-
I 2]
G
L] ]
= =
- Cl
= T L =
u = u
' v
r -
a
= -
" -
L]
-
3 n L 1] 3
r T
o [
[ »
=

Red: true correlation
Blue: sample correlation
Dotted: Localization function
back
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220 —J; ’r‘-@’to Earth System modeling, FIM — Stan Benjamin
.d_l cesahedral grid in FIM, NIM — Jin Lee

P i,
- -
e
5"

: 0 FIM real-data tests — John Brown
= ZLq: Global observations for assimilation, NCEP Gridpoint
-~ Statistical Interpolation — Dezso Devenyi
- 2:55  Global assimilation with ensemble Kalman filter
— Jeff Whitaker

3:10  Panel discussion — presenters, Andy Jacobson,
Georg Grell, Tom Schlatter
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QUESTIO]N siﬁj@erthesd:

Wiarare e b/ggest goals for g/oba/
110, r/~ ﬂg ana’ assimyiiation over the next
0 years for NOAA Researchi?
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' HOW shou/d ESRL proceed on ESRL
= - Chemical/Earth System reanaly/sis?

How can ESRL design OSSES incluading those
for chemistry observations?
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> [ Az r miza tlon over a time winaow,
SV ﬁ /n/m/zaz‘/on /S done for a single time:

2 In //.;; ar B /5 specified at beginning or
Winaoew; but evolved implicitly by TLM.
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73’1_’-'77/(/-' a sample orf B evolved via an
ensemb/e Aadjusts to dynamics, observing
- network.

* Minimization gives you mean, but not seconad
moment (A). EnKF gives you both.

i
e
S——
o

I.

1.;1‘}1'

1

- PR




	Global assimilation with Ensemble Kalman filter (EnKF) method
	The Data Assimilation problem …
	Slide Number 3
	Benefits of Flow-Dependent Background Errors:�Example 1 (Front)
	Benefits of Flow-Dependent Background Errors:�Example 2 (Atmospheric River)
	Outstanding issues …
	Current Applications …
	Slide Number 8
	Global modeling and assimilation – Earth System Modeling
	Questions to prime the discussion	
	Treatment of B

