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i~ 130" Anniversary




A Geography
A Topography
A Size

. SRR, = Th AN

4 ¥
“‘.w-;s




Atmospheric Integrated Rapid-cycle (AIR)
Forecast Model ‘System

Two regional. domains of,the

Non Hydrostatic:Model (JMANHM)
Meso-NHMopography

Boundary.conditions:from
ECMWEF IFS / OMAGSM

v LE
umidity

RH (%)

Temperature;and-relative h

JNoVA-3DVAR

ST, Cloudines: |

Meteorological Observations T . S o e

Conventional

Automatic weather stations((HK and Guangdong)
Aircraft(AMDAR): )

Satellite - cloud motion wind, temperature retrieved profiles, PWV
Tropical cyclone bogus:data

GPS-PWV

Radar i Doppler Velocity, 3-D wind retrieval & Reflectivity:
Aircraft ReconnaissancelData (GFS)




A MeseoNHM and RARPIDSNHM in AIR Forecast\Maodel System

u MeseNHM i Short Rang

i
SWIRLS nowcast

e((@2 h) MesoscaldPrediction

RAPIDSNHM i Stormscale!Prediction (A5h), QPF inputto:RARIDS, te blend with

Meso- NHM Topography

RAPIDS NHM Topography
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Operational HPC Platform at HKO

A NWP IntegratedComputing
Environment (NICE)

A Linux clusters.with totahpeak
performanceat 7.7 TELOPS

I~ Operation.and:R&D clusters

- AIR/NHM Forecast\Model
System

I~ Preprocessing

I- Postprocessing andproduct
generation

I~ Environment forrlR&D-.on-NWP
and its:application development
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QC Obs in JNoVA

Meso-NHM 2013-09-22 00 UTC

upper temp
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Meso-NHM 2013-09-22 00 UTC
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RAPIDS-NHM 2013-09-22 00 UTC

QC Obs in JNOVA surface wind
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RAPIDS-NHM 2013-09-22 00 UTC

QC Obs in JNoVA upper wind
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ECMWFE as Meso-NHM Boundary Conditions

A Since.commencement of operation] HG&SM
forecast/analysis:used asboundary conditions for
Meso-NHM

A Sensitivity studies condueted-regarding B.C.

A TC Season of 2011:and 2012+ 80:TCs
A General improvements observed in F/C track:errors

A MeseNHM (ECMWF-boundary).versioniin

operationssince 2 April 2013

A IMA-GSM versionrun twice!daily((00 /212 UT@nd provides
Ahacintiermadtsi ve scenari oso



Comparison of Forecast/Trackikfrors
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Assimilation of Radar Reflectivity Data

A Retrievalof IRH profilesifrom:radar reflectivity. using Bayesian:laversion

maximum likelihood
estimate of RH state £ %) = /EP('T = Tiruely = Yo)dz (1)
vector W

— Z Ir; Z _E:V (2)
<=> i Jgd

1 Tp—1

1DVAR minimization Wi = Pxp{—i[}rﬂ —h(x;)] "R "[yo — h(xi)]} (3)
estimate

y: observed h: forward operator X: model state

radar reflectivity I.e. radar simulator of cloud variables

A RetrievediRH profiles assimilated: into) SBVAR
A humidity adjustment

e fcreat® moistureprofiles atimod@édryo points where nozero reflectivity
exists



Effect of assimilation of radar reflectivity
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aseofsevere Convectionon)20481-05
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Case of Severe Convection on 2018l-25
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