Background Error Covariancesin a Quasigeostrophic Reduced Rank Kalman Filter
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The purposeof thiswork is, in continuationof BeckandHaas(2001),to studythe benefitson analysisquality of
including dynamical(i.e., state—dependenitackgroundnformationin a simple,yet reasonablyealisticenviron-
ment. Theimpactof flow—dependerthackgrounaerrorcovariancess studiedwithin afour—dimensionaVariational
dataassimilation(4D—Var) systembasedon the quasigeostrophimodel of Marshalland Molteni (1993),carry-
ing 1449 degreesof freedom. This 4D—Var systemallows for assimilatinga given setof syntheticobsenations
in cycling experimentswith differentspecificationgor the backgrounderror covariancematrix B. Specifically
B may be kept eitherstatic, or fully dynamicasthe entireanalysiserror covariancematrix is carriedforwardin
time accordingto the ExtendedKalmanFilter (EKF) equationgdEhrendorferandBouttier 1998). Further B may
be specifiedasa combinationof dynamicallyevolvedanalysiserror covariancesandstaticbackgroundaccording
to the theorydevelopedfor the ReducedrankKalmanFilter (RRKF). Theimplementatiorof the RRKF closely
follows the formulationat the EuropearCentrefor Medium—RangéNeatherForecastgsee,Fisher1998; Fisher
andAnderssor2001). The basicideaof the RRKF is thatthe dynamicalpropagatiorof the backgrounderrorsis
only appliedin a subspacef relatively smalldimension(say k) thatis definedby the so—calledHessiarsingular
vectors(HSV; Barkmeijeret al. 1998). Preliminaryresultsfrom four cycling experimentsare presentedhatare
designedo investigatethe performancef the RRKF —in differentconfigurationgi.e., differentdimensionof the
subspacé) —in comparisorto eithera staticbackgroundormulation,or to the EKF. Eachof the cycling experi-
mentscovers12 assimilationintervalswith a window lengthof 12 hourseach. Thesepreliminaryresultssuggest
thatthe performanceof this 4D—Var systemis sensitve to the specificatiorof the background.
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However, it is alsoevidentthat a significantimprovementis only achiezedif O(100)HSVs are used. Finally, it

is necessaryo emphasizehat theseresultsare dependenbn variousother specification®f the 4D-Var system
studiedhere andarethusof avery preliminarynature.Additional investigatioris necessaryo furtherconfirmthe
benefitsof a dynamicalB in dataassimilation.
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