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1 KIAPS and the KIAPS DA group 4 Future DA systems

KIAPS founded in 2011 to develop new » /2 scientists and software engineers Weaklv-coupled atmosphere-ocean DA
operational forecasting systems for the « 30 DA scientists: y P P
Korea Meteorological Administration (KMA) DA group Target: Earth System NWP system, aimed at skillful forecasting out to T+30 days
| z der In-Hyuk Kw ' '
Leacer In-Hyulk Rwon Model: KIM-CES (KIM - Coupled Earth System), including NEMO ocean.
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DA system
* Ensemble DA: 50-member LETKF = Deterministic DA: Hybrid-4DEnVar ([R4) Issue: Earlier ocean cutoff times will reduce number of usable observations:
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| Forcenste ! Analyses i Initial solution: Add “catch-up” cycles with later observation cutoff times
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Lower resolution Status: Initial NWP suites almost complete. Cycling experiments to start shortly.
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Target: High-resolution forecasting system for East Asia
“KiMmade | Weighted skill scores Final model: KIM-LAM (limited-area version of KIM, currently under development)
| operational against own analyses . . .
“wf | atkMA ] “Testbed” model: “KiIM-meso” — 3 km WRF, with KIM-like physics.
DA: - 20-member LETKF
 Direct assimilation of gridded Korean radar reflectivity observations
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KMA KIM « Simulated reflectivities calculated using WDM?7 reflectivity operator:
dBZ = 10. X log(Zeyqin + Zesnow + Z€ grupel + Z€pqit)
Observation Type Variables provided by KPOP
0 § «— ECMWF Sonde T,U,V,Q
| Conventional Surface T,Q, RH, U, V, Ps
Y 10161%1“» 111'11'5 Aircraft T, U,V
& w° oc,‘l% ot w° oc,”tlﬁ ) w° oc,‘l% & ° Qc.‘lg & w° Satellite-based AMV U,V
wind SCATWIND U,V
AMSUA B
3 Ongoing development of hybrid-4DEnVar iroumee Radiance [ T
MWHS2 B
AMSR2 B
: _ Domain of the WRF testbed model _ IAS| TB
1. Improvements to observation operator formulation: Infrared Radiance - qpGi2a 8
Radio Occultation GPSRO BA
Ideally: y = H (Xg) + How Currently: y = H (Wg) + How Core set of observations
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2. Improvements to use of ensemble data:
* Introducing waveband localization

Simulated radar reflectivities for individual ensemble members

Status: System mostly complete. Cycling experiments to start shortly.

> Summary
* Introducing use of time-lagged and time-shifted ensemble data » The operational KIM NWP system is giving world-class performance,
3. Unifying static covariances with ensemble-based covariances: despite clear weaknesses in our hybrid-4DEnVar system. (Section 3)
“NMC method” samples —» KIM ensemble samples Addressing these weaknesses is a major focus.
4. Improvements to assimilation of “all-sky” satellite radiances » Development of coupled and high-resolution NWP now moving from the
5. Software refactoring and performance improvements “system building” stage to the scientific analysis stage.

Oth International Symposium on Data Assimilation | 16—20 October 2023

Bologna 2023




	Slide 1

