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JMA operates NWP models for weather forecasting and disaster prevention information providing. Single column TUAD model based on KiD*
To make the initial condition of NW P model, many kinds of observation data are assimilated.
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Coverage map of assimilate observation in M eso-scale NWP system

- p— Test Case “deep2” in KiD. Observations are assimilated every 200-step.
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Model biasinterfere with accurate data assimilation. In our model, cloud forecast has large bias, thus R _— :g @ s : 4
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Thisreflectivity observation operator is sensitive to rain, snow and graupel. The gradient of cloud ,
ice and water vapor are propagated by adjoint model of cloud microphysics.
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Prognostlc variables tem perature {Hong and Lim, 2006). Correction coefficients in This Tb is sgnsmve to alII hydlromleteors. Adjoint of rttovscatt givesfuzzy and continuity of ice-
Qv, Qc, Qr, Qi, Qs, Qg accretion process are tuned to match asthe satellite radiance phase gradient to vertical direction.

TL/AD cloud microphysics is simplified to keep linearity Adjoint of ice-phase process is impartant for assim ilation relating hydrometeors.

For exam p|e: No perturbation variables « Adjoint process including graupel propagatesinformation to upper air. The graupel at upper air influence the snow and
f s f f f ice distribution in analysis. The effectsofice and snow analysisis kept long lead time than the analysis of rain only.
.
Thermal dynamlcls coefflmgnts in melting and accretion process Ice-phase gradient of Th is fuzzier than the that of reflectivity.
+ Terminal veI00|ty in accretion process «  PReflectivity observe three-dimensional fields of hydrometeor
« Temperature for phase changing To assimilate Zand Tb, BG error of hydrometears have to be depended on BG flow.
Verification of adjoim code is satisfied with 0(1 0h-1 5)_ - Climatological background error isnot enough to take the correlation of hydrometeors

« JMAplansto operate Hybrid DA system , thus control variables of hydrometeors will be assimilated using ensemble
estimated background error.



