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Korean Integrated Model by KIAPS
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Korean Integrated Model by KIAPS
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4D Ensemble Variational Assimilation - HybDA
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Procedures in HybDA
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Normalized correlation

observation

< multi-scale

Multi-resolution minimization

Normalized correlation fucntion for localization
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Resolution of minimization also increases from 3600 km to 900 km in the way of

Song, H.-J. Existence of multiple scales in uncertainty of numerical weather
prediction. Sci Rep 9, 15672 (2019) doi:10.1038/s41598-019-52157-x



Impact of multi-scale localization
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Iterative Quality Control (iQC)
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Experimental setting

SL Single loop (no mid-loop) with final resolution

ML_noqc 4 times mid-loop, multiple resolutions of minimization each
mid-loop, RTTOV and ROPP recalculated (mixed feature)

ML The same as mid-loop _noqc with iterative QC

* Experimental period: 1 —12 July 2018 (spin-up: 22-30 June 2018)
* NWP Model: Korean Integrated Model Version 3.3b
e Data assimilation scheme: Hybrid-4D Ensemble Variational Assimilation (HybDA)

* ML_noqc—SL = impact of mid-loop
e ML- ML _noqc - impact of iterative QC
e ML-SL - impact of mid-loop + iterative QC
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 RMSE (against IFS analysis) of 6h forecast: Zonal wind
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« Region A (60N~80N, 200~400 hPa; improved) averaged

Analysis
233.0 — . IFS analysis
2520 3 ——m Cold bias corrected by
2510 ML_nogc increasing increment in
200 mid-loop and iQC,
S N — compared tp single

2 3 4 5 ] 7 8 9 10 1" 12
day (2018-07)

6h forecast v
233.0 — —e— [FS analysis .. .
rng e ML Similar even in 6h

g —e— SL
231.0 —f =S ML_noqc forecaSt
230.0 —E
2290 — | | | | | | | | | |
2 3 4 5 6 7 8 9 10 " 12
day (2018-07)

6h forecast Temperature RMSE against IFS analysis M
1.10 —e— ML . .
100 = — e SL Against IFS analysis, the

= —e— ML .
ONE W —"oae RMSE decreased in a
070 = s ' consistent way by
0.60 — : H . . .
050 3 improved by 'QCT application of mid-loop

2 3 4 5 6 7 8 9 10 1 12 an d IQC
day (2018-07)



« Region B (0~20N, 300 hPa; improved) averaged
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Q Background error @ 850 hPa
(2018.07.10.00 UTC)

Q Analysis increment @ 850 hPa
(2018.07.10.00 UTC)
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Remarks

* Although mid-loop works well, it tends to make the
temperature increment colder in southern tropical
upper-troposphere, which is probably related to larger-
scale increment included in the multi-scale approach.

e For the moisture analysis, it robustly works by
suppressing suspicious dry and humid increments,
which comes probably from RTTOV recalculation, with
the additional aid of the iterative QC.

* These features need to be re-investigated with
isolating the effects of RTTOV recalculation de-coupled
from multi-scale impact.



Thank you for your attention!
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