doi:10.11676/qxxb203.029

Y, GRAPES A 1

1,2 3
R

LIU Yan XUE Jishan

1. T v T ~ . . 100081
2, T ° . .~ 100081
3. T * . 100081

1. Numerical Weather Prediction Center, China Meteorology/AdministraBetjing
100081

2. NationalMeteorologicalCenter, China Meteorology Administration, Beijing

100081

3. Chinese Academy of Meteorological Sciences, China Meteorology Administration,

Beijing 100081

2017-11-21 © 2018-11-05
o .201940 v GRAPES A - -
77 e’

Liu Yan, Xue Jishan. 2019New Initialization Scheme of GRAPES Numerical

Weather Prediction SysterActa Meteorologica SinigaZ 7(in press)(in Chinese)

Abstract: Theoretically the analysis of aour-dimensional variationaj4DVar) data
assimilationsystemhas bettebalanceas theforecast modeis its constrain. In fact,
there exist many procedures leading tugh-frequency gravity wavein the

implementation Thus, theinitialization processis still necessary for 4DVatn this

o " E 3" - For 3k n T Ne L
" GYHY201506003 T GRAPESO F A

b : - T h H . “ Email: liuyan@cma.gov.cn
1


mailto:liuyan@cma.gov.cn

paper the scientific design formulation derivation and experimentf the new
initialization scheme of GRAPESGIobal and Regional Assimilation Prediction
System numerical weatheprediction systemare presentedThe four-dimensional
variational data assimilatiosystem of GRAPEShgreafter namedGRAPES4DVar)
adopts thddigital filter scheme agnitialization. The digital filter is added into the
penalty function as a weak constrain term in ordetitanishthe unbalance structure
associateavith gravity-inertia wave efficiently. Té constraint is only imposed ¢ine
incremental analysis angynchronize running with the minimization The weak
constrainterm does not add thextra computation codbr the integrated timef
digital filter is same as to the 4D\&rtime window. Furthemore, he new
initialization scheme is suitable for long time window “assimilatiand will not
weaken the slow wave procesgth the extendingf the time windowlt is easy to
control the smooth of model trajectorpy tuning digital filter coefficient n the
variational assimilatiorprocedure Resultsof GRAPES4DVar assimilationcycling
experimentsshow that the iniélization/is’ needed in a 4DVanalysis the analysis
and forecast skill havebeen improvedsignificantly in the experiments with
initialization than those without initializatiorlCompared to the oldnitialization
scheme in which thanalysisand filter are two independeproceduresthe new
scheme saves the runningdime of assimilation cycling systigcrently.” although its

impact on aalysis’and forecast @milar to that of the old one.

Key words: Initialization, Digital filter, Fourdimensionalvariation assimilatioh
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model integrated timasingdifferentinitial fields. Blueline is theinitialized field in
which theanalysisandfilter are two independemtroceduresred lineis theinitialized
field in whichtheanalysisandinitialization are coupledblack line is the umitialized

analysidfield, andgreen line is the background.
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Fig.7 Root mean square errof GRAPES(7a)geopertential heigh{/b) temperature
(7c) zonal windand (7d)meridionalwind andysis compared t&ERA_Interim
reanalysifGRAPES minu&RA-Interim). Blue curveis uninitialized black curveis
initializedin whichthe digital filterinitialization and 4DVAR analysis are

independentred curvesis initializedwith a weakconstraintigital filter.
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