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Mesoscale and Convection Permitting NWP System of
Hong Kong Observatory
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An optimal model initialization using radar

observations
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Data Assimilation of Radar Observations In

RAPIDS-NHM

Doppler velocity from radars in HK o, FARIDSNHM Toicuraphy
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CAPPI reflectivity volume for 1D retrieval
(mosaic from HK + Guangdong radars)

Latitude
Reflectivity (dBZ)

2310 S g P e -
22 84 . ........

22.5N 1

22,24 4 - 2
1122E 1125E 1128E 1131E 113‘1-E 113?E 1140E 1143E

) Longitude
A6 5% a
ﬁ" HonNG KONG OBSERVATORY




4 R
Forward model of Doppler Velocity
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Radar retrieval wind

A Based on Doppler velocity from Hong Kong and |
radars in Shenzhen and Guangzhou

A Minimization of cost function to obtairnu(v,w:
J=J,+Jz+J,+Jg

I G Is proportional to the square oflifference
between the observed radial velocity and the
radial velocity derived from retrieved 3D wind]
field

I JIs proportional tothe square of difference
between the retrieved 3D wind field and the —
background

Latitude

Horizontal res.: 1

I} Is theanelastic mass constraitgrm; and Vertical res.:

I JEis thesmoothness constraindf retrieved
wind field using Laplacian of wind components.
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~ 50 km

about4000cloudto-ground lightning strikes over

Ra'”StOrm on 28 July (1.0 Hong Kong, esp. over the Airport

- 100 28/07/2010
17:12 28j07 /2010
16:24 25/07 72010
15:36 28/07 72010
14:48 28/07/2010p

16:24 28/07/2010 -
| m 15:36 287072010 -
W 14:48 28/07/2010 -
m 14:00 28/07/2010 -

[C) &% 3 & Hong Eong Observatory L

lo ~27 sz@m 9’\“*’

Viis // S
SN

L

. oy

. EHIGH

‘{i'!flﬂl
+ +

il
WO i  p e

RN
mmr?.m’




~ YLt >4
@9 J Hona Kong OBSERVATORY

hk_comp
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Impact in model forecast of dynamics
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our forecast from RAPIXSIHM
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Surface temperature (color) and wind forecasts

With radar wind retrieval Control
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Impact on QPF
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3-Hr Rainfall Distribution Ending at 4:30 PM 2010-07-28
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VALID= 0 5 6 : S0HET

20 50 100 150 0.4 1 10 20 50

With radar wind retrieval CNTL

0.4 1 10

‘ Ref. station count
]




Reflectivity

A explicit radar forward model to assimilate different forms of
hydrometeors

A both forward and adjoint models should take into account

microphysical processes related to ice-crystal growth, aggregation,
vapour-diffusion growth

A Problem with non-linearities 121 . . . .

A Benedetti et.al. (2003): | .
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N, :is the number concentration Reflectivity (dBZ)

D, : is characteristic size of hydrometeors

- they are predicted by non -linear cloud model
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Radareefectivity DatasAssimitation

A maximum likelihood estimate of RH state ve€étod DVAR minimization estimate:

Ex) = /IP(I = Ttrue|ly = Yo)dx (1)
Wi
— Z £ g E W (2)
i 3°J
W; = L1y — h(x:)| TR ye — h(x; 3
. = exp{—5¥o — h(xi)| "R *[yo — h(xi)]} §)
y: observed radar X: model state h: forward operator
reflectivity of cloud variables (radar simulator)

A Humidity adjustment to create RH vertical profiles where-zeno reflectivity is
found overcdrye model grid points

A In-cloud temperature adjustment using a meastiabatic temperature profile to
generate a physically consistent temperatareisture retrieval

A Retrieved RH and temperature profiles are assimilated into 3DVAR
(. it
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Effect of in-cloud thermal adjustment
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Hu et al. (2006) @




