Implementation of GPS-RO data processing system
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ABSTRACT

kassimiIationsystemshowsencouragingesuIts

/" The datapreprocessingnd quality control modulesfor bendinganglemeasurementsf global positioningsystemradio occultation(GPSRO) havebeenimplementedand examined GPSRO\
dataprocessingystemis composedf severalstepsfor checkingobservatioriocations,missingvalues physicalvaluesfor Earthradiusof curvature andgeoidundulation An observatiorminus
backgroundaheckis implementedy useof a onedimensionabbservationabendingangleoperatorandtangentpointdrift is alsoconsideredn the quality controlprocess

We havetestedGPSRO observationatilized by the KoreanMeteorologicalAdministration(KMA), basedon boththe KMA global modelandthe National Centerfor AtmosphericResearch
(NCAR) CommunityAtmosphereModel-SpectralElement(CAM-SE) asa model background Backgroundfields from the CAM-SE modelare incorporatedor the preparationof assimilation
experimentsvith LETKF dataassimilationsystemwhich hasbeensuccessfullymplementedo a cubedspheremodelwith fully unstructuredjuadrilaterameshesAs a resultof dataprocessing,
the bendingangledeparturestatisticsbetweenobservatiorand backgroundhowssignificantimprovementAlso, thefirst experimenin assimilatingGPSRO bendinganglewithin LETKF data
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A 1D forward model of bending angle
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- Betweensurface and.Okm:
fractional errorfalls with
height(20 % ~ 1 %)

- Above 10km : 1 %
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[ Six-hour coverageof the GPS radio occultation
eventson November7, 2012 The total numberof

- DATA PROCESSING

A Departurestatistics between the observation and background calculations of bending
angles for the month of November 2012

1) Used model background: KMA(UM) forecast
- horizontal resolutior25km, 70 vertical layers, model top: ~ 80km
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2) Used model background: CAME forecast (30 ensemble)
- horizontal resolution: nel6np4(~2.5 degree), 30 vertical layers, model top: ~ 41 km

Global BA Innovation Statistics Global BA Innovation Statistics
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- (a) and (b): Global meanbendingangle innovation and numberof observationsas a function of
Impactparametebeforeandafterquality control,respectively

- (c): Differenceof departurestatisticsbetweena) and(b) (a minusb).

- (d) and (e): Zonal meanand standarddeviationof bendingangleinnovationfor all satellitesafter
guality control

- Statisticsarecalculatecbasedn eachsatellitedataanddisplayedwith differentcolors

- DATA ASSIMILATION

- 6-hr assimilation window,

A 4DLETKF Data assimilation system

- 9-hr forecast and every hour 1/0O
- Adaptive multiplicative inflation (Miyoshi, 2011)

A Analysis increments

from Novemberl5, 2011]

analysisfrom Novemberl5, 2011]

CTRL_SONDE and EXP_RO for a 2-week analysis

[ Differenceof horizontalanalysisincrementof U (left, [
unit. m/s) and (right, unit. K) betweenCTRL_SONDE
and EXP_RO at the level of 100 hPafor a 2-week
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Variable of U Variable of T
[ Differenceof zonally averagedanalysisincrementsof [ Vertical
U (left, unit m/s) and T (right, unit K) between Improvement

of

A Improvement of analysis

cross section of zonally averaged
from
CTRL_SONDE, toward ERA interim, computedby
the equation | $h. s F g~ mMF| $. F g~ n for U

EXP_RO analysis

(left, unit: m/s)andT (right, unit: K) ]

* Positivevaluesindicate analysisof EXP_ROcloser
to ERA interim data than CTRL_SONDE and vice

versa

Improvement of

EXP_RO analysis from
CTRL_SONDE towardERA interim, computedoy the
equation| $%..sF q~MiF| $. F g ~mfor U (left,
unit: m/s)andT (right, unit: K) atthelevel of 100hPa]
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