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Radar preprocess: Radial velocity
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Thinning the radial winds along the azimuthal and radial direction at PPI
Roughly comparable to the model (2-km)




Radar preprocess: Radial velocity

RCWF sweep 1§ vr num:155297 RCWF sweep 1§ vr num:14628
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Radar preprocess: Reflectivity

multi-radar volume scans 3D mosaic CV
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Adaptive Barnes interpolation scheme (seison et al. 2000)
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Thinning and compositing the multiple radar reflectivity to the 3D-MOSAIC at
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Radar preprocess: Reflectivity

Method
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e Use the nearest 18 data points to interpolate to Cartesian grid.

e Missing value(not interpolate):

1. Lower than 0° or higher that last elevation angle.
2. Useful data are less than 6 (33%).

- By Wei Ting



Radar preprocess: Reflectivity
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Model configuration
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Radar DA methods

u/v momentum control variables :

Microphysics control variables

Observation operators

cv_options =7 u-, v-wind, temperature, ps and pseudo relative humidity

: cloud_cv_options =3 Wang et al., 2013a

BE of regular variables are from gen_be; cloud variables hard coded

|Vr =usin ¢c03y+vcos¢siny+wsiny|

W is the elevation angle and ¢ is the azimuth angle of radar beams

Z4 =10log,, Z, =10log,,(Z(q,) + Z(q,) + Z(qy))

Z(q,)
Z, = Z(9,)+Z2(q,)

T, >5°C Z(q,) =3.63x10°(pq, )"
T, <-=5°C Z(q,) = 9.80x10°(pg,)*™: T <0°C
aZ(g,)+(-a)[Z(q,) +Z(q,)]-5°C < T, <5°C| z(q,) = 4.26x10%(pq,)*™ T >0°C

Z(q,) =4.33x10"(pq,)"" Gao and Stensrud 2012)



|Case 1 : Severe frontal rainband |
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Case 1 : Severe frontal rainband
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Case 1 : Severe frontal rainband
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Case 2 : MCS
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Case 2 : MCS
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Case 2

0-3-hr

accu. rainfall--

24°N o

nufi*‘/—/ J"/‘"’/i T T e
WA VG [t s
L AN S vﬁ/vw/'%/g/#
WA SV VIV IVEN UV aCavy VN G
Wy A s S SN YA
WAV AN VAVSUVAUAN GEANES Sl gl//_/
N = J/T/W*?‘?‘T/W—‘ /7f’774

0-6-hr

accu. rainfall.. f

22°N

MCS

3DVAR radar DA

3-HR Accu. Rainfall(lmm) / Wind Vector(knots)

LETKF radar DA

03-HR Accu. Rainfall(mm) / Wind Vector(knots)

00-03 hr forecast Initial at 2300 LST 02 Jun 2017 00 - 03 hr forecast
Initial at 2017 Jun 02 1500 UTC FULL Valid at 2017060223-2017060302 LST LETKF
7 R NAA R s N Ao o — ] [ NN SN
L= \,f/“\[_'/‘/‘//“/“ e N VAT AN | e S e
/G/J\D e f/%/\/"/“ araras Y =N N~ S A R R
o — | | =8B ol s o PPN
P~ | == v Ya¥ - s
[ ] _h—/l\/“ﬁ/\7f/ﬁ 26°N
e

,/J_/

" o o

i -

06-HR Accu. Rainfall(mm) / Wind Vector(knots)

00-06 hr forecast

24°N

20°N

2N 1

06-HR Accu. Rainfall(mm) / Wind Vector(knots)
Initial at 2300 LST 02 Jun 2017

00 - 06 hr forecast

S
L S S S
A F N

f/'/‘/“/ /«/‘4/ 2
ol

. Y

W A A b e
AV AV VEVEV IV SUCSVIN, gV g s
b Fa gy JW#JMT‘-JT\ﬂ ‘7 7
| i L [
‘H;"E 120°E 12;"E |21‘1“E
01 1 2 & 10 15 20 30 40 50 70 90 110 130 150 200 300

24°N

20°N

20°N

Initial at 2017 Jun 02 1500 uTC FULL Valid at 2017060223 2017060305 LST LETKF
\Z’?{T o/ )"/\/\/'\/T‘//\/‘" o o/ F S A
HE — o /D/J f”/ P \*\ //\/f/'/‘/* B Tl S
N s A A e 7 7 o e e o |
y -f—/ /A ./' /'/f/\/\/\/*r/*/“ S A B S s o o e o

[ AR A
are—a

6 10 15 20 30 40 50 70 90

e/v'a/«/‘vvﬁ/‘./ e
| ) f A S et e s e
D e T A s e e e s
/S AL S S S e Y e e
JJJ/JJ/;/M«J«VVV <
ey T e
H;‘E 120°E 122° 124°E

110 130 150 200 300

21°N

27°N

Observation

QPESUMS QPE

2017060223 - 2017060302 LST
N

2

Accu. 03-hrs rainfall

QPESUMS QPE

2017060223 - 2017060305 LST Accu. 06-hrs rainfall

26°N

25°N

24°N

23°N

22°N +

21°N

20°N

118°E

T T T T T

119°E 120°E 121°E 122°E 123°E

15
pEpE. Epan 2 B

01 1 2 6 10 15 20 30 40 50 70 90 110 130 150 200 300



FSS

SCORE

6 hr Accu. Rainfall (mm) 00 - 06 hr forecast
Initial from 17060118 to 17060400 ( radius: 4 km)

n 0.8 —

7p) i

L i

El__} |

3 0.6 -

CD ]

% |

(- _

Re i

© il

©

w 0.2 — 3DVAR
|——LETKF
+—NODA

00 +— 7771717 T T T T T T T T

05 1 2 5 10 20 30 40 50 75 100 125 150
Threshold (mm)

54 cases for the Mei-Yu frontal rainband system in early June 2017 .



Summary

e Two Radar Data Assimilation systems are functional in CWB
— 3DVAR system in operation
— LETKF system in a realtime Testbed

e LETKF system is slightly better than the 3DVAR system

— Hybrid 3DEnVAR is the next mileage to improve deterministic radar DA system

 The Radar QC and Pre-process is critical for the success of the radar data
assimilation

— More complete radar observation coverage is of most important
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