
KLOS experiment (atmosphere only)

Model 
KIM version 3.6

Non-hydrostatic, spectral element over cubed-sphere grid
Advanced physics package (Hong et al., 2018)

Resolution 100 km (ne045np3)

Vertical layer 91 layers

Data assimilation
Hybrid-4D EnVar

* 4 vs 13 ens. prediction expanded ~32 days 

Prediction period Jan.-Feb. 2019 (spin-up 20 days), 00 UTC

Ensemble perturbation method 

Initial 
Perturbation

Method LETKF (50 members)

Inflation
Additive inflation

Relaxation to prior spread (RTPS) inflation

Initial surface uncertainty
Stochastically perturbed

sea surface temperature (SSST)

Model uncertainty
Stochastic perturbation of physical 

tendency(SPPT) & dynamic tendency(STDT)

NH HGT500NH MSLP

EME – 13 ens.

EME – 4 ens.

ES – 13 ens.

ES – 4 ens.

Ensemble size increase improves forecast accuracy significantly throughout the forecast 
range. However, EME(Ensemble Mean Error) - ES(Ensemble spread) relation shows that 
current KLOS system does not address model uncertainty well over all forecast ranges 

Global Northern extratropic Southern extratropic

TSFC bias : Fixed SST

TSFC bias : SST update

NH HGT 500 RMSE verified against analysis NH HGT 500 RMSE +10D zonal mean HGT RMSE
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