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Experimental Setting £

« NEXRA: NICAM-LETKF

« NICAM (Satoh et al. 2008, 2014)
« Horizontad @ GLG (appros. 110 km resolution)
» Vertical : 38 layers up to appro. 40 km
- Comulug Parameteriration @ Arakawa and Shubert (1074)
+ Lange Scale Condensation : Bemry (1967)

+ Dbservations
+ PREPEUFR, AMSU-A, GSMaP

+ LETKF {Hunt et al. 2007} with 40 members
+ Localization: 400 km (horizontal) & 0.4 Inp (wertical)
= Iivflaticn by RTPS (0 = 0.90)

+ For Lightning Prediction
» Lopez {2016)'s parameterization
« Chikira and Sugiyama (2010) for cumulus scheme
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DA for Parameter Estimation &

* parameter estimation
Model [t 1) Forecast
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Analysis solver

|DA

Fogriay 5 D ey Gl ey

For Improving Precip. FCSTs &

1 MY of s e (LB F| X
Defaull Parsmator

Berry {1967)5 LSC scheme :
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Extension to Local Param. DA &

Global Parameter Estimation
By ETKF

Local Parameter Estimation
By LETKF

laratinmtion

LETKE, |

» Extimate a global constant parsmeter - Estimate spatially-warying parameter

= i kocalization = wif lncalaation & o
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DA w/ AMSR2 LWP £

-

OSR Bias vs. CERES ;501201512 ..'éi

Global Parameter DA | Local Parameter DA
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cloudier™

local parameter DA was beneficial
in shallow-convection regions

Kotsuki, Sate, Misoshi
OER: Dutgoing Short Wave Radiation (2030; JGR-A)
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Toward Lightning
Prediction

TRMM

Lightning Imaging
Sensor

{LIS; 1998-2015)

GOES-16 & 17
Geostationary Lightning Mapper
(GLM)

Can we advance NWP

using lightning obs?
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- (1) BEEBICH< BEFN (e.g. Sato et al, 2019)
« Cons: BHROARFEXATED, P-4k

. [:} NSAFUHF—23 %
KL NICAM-CHEM: RIRMSL SBEFH (for NOK)
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ECMWF's Operational Lightning FCSTs __"_L:i_
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Lopez (2016 MIWR)

Flash Density (Lopez, 2016) -

Basic Assumption: Charge separation of hydrometeor occurs
..... on Deth nograupel ang (Ce snow
T dpadta® mis déviitpid Based an THashair 1978
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Comparison with Lopez (2016) <5

ECMWF (Lopez 2016)
2 SpmiCTR

MICAM (Chikira+LS DFJ)

{1} Parameterization worked reascnably
(2} Lightning overestimated over ocean
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Seasonality of Lightning &

ECMWF (Lopez 2016)
VR il i s e

MNICAM (Chikira+LS)
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Summary ..'..:i.

- Activities to advance NWP w/ satellite obs.

» (1) Model parameter estimation
= wyf GSMaP
» precipitation forecasts improved
= wyf AMSR-2/LWP
« local pararmeter estimation worked reasonably
+ D, caan imprones radiation bias significantty

= (2) Lightning parameterization
- Lopez (2016)'s scheme implemented
= The parameterization worked with try/errors
= Param. DA will be tried w/ TRMM/LIS and GOES/GLM
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