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Definition of Data Assimilation

NWP models

Data Assimilation
System

Analysis technlque In WhICh
the observed information is accumulated into
Observe the model state by taking advantage of

Data consistency constraints with the model equations
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° DA is important for NWP.
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Statistical approach to produce
analysis data
& Conditional PDF of X given obs. Y:

rof (X ‘Y) oc B rof (Y ‘ X) rof (X)

% Modeling the PDF of first guess and
observation error:

rof (X) rof (‘9 ) rof (Y‘X) rof (8)
FoX =X g’ =Y —H(X)

& Find optimal values that maximize the PDF.



. Strategy on data assimilation for
mesoscale convective systems

% Ensemble-based data assimilation methods
Nonlinearity or non-Gaussianity.
Multi-scales:
cumulus convection vs.environment.

¢ Assimilation of
advanced high-density
observational data
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Gaussian distribution

Exactly
expressed
Nlxt| Vi) j)

Kalman Filter (KF)

Ensemble approximation of PDF
(Ueno, 2014)

Non-Gaussian
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Ensemble Kalman filter(EnKF),

Particle filter (PF)



velopment of cloud resolving data
assimilation systems

& Development and intercomparison of data

assimilation systems for cloud-resolving models
@ NHM-EnVar (MRI)
# NHM-LETKF (MRI, NPD, JAMSTEC)
2z NHM-Hybrid EnKF-4DVar (MRI, JAMSTEC)
z NHM-4DVar (MRI, JAMSTEC)
z CReSS-Hybid (NIED)
z NHM-PF (ISM)

@ Assimilation of advanced observational data

= Multi-parameter radar data (NIED, DPRI, ...)
z GPS slant total delay data (MRI), ...
z Ground-based microwave radiometer (MRI...)



o Development of PF (Ueno, 2014)

1)
@)

Xt(|t—1
XX21t-1

o—O—

v
<

ures) uewjey| parewixoidd
Hhivdd




Numerical simulation
Observation by JMA—NHM ( dx—lkm) Proximity soundings at intervals of a few
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reproduced the probable temperature and
water vapor profiles during the event.
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-> High-frequency thermodynamic
profiles would be of benefit in nowcasting
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Araki et al. (2014): Temporal Variation of Close-Proximity Soundings within a Tornadic ¢

Supercell Environment. (SOLA, conditionally accepted)



