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»RWRF- Hybrid

v Hybrid 3DEnVar, with ensemble BE from 40-member 2-km LETKF forecast

v Radar (30 minutes update frequency) and Surface (Hourly update frequency) DA
» RWRF-LETKEF ( ;=3 5 A2-40)

v" Radar and surface DA

v" Hourly update frequency



RWREF-hybrid Data assimilation strategy
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RWRF- Hybrid operational at 2024 Q2
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OP50 enhances rainfall forecasting
accuracy and improves the reliability
of surface weather predictions.

=> Increase the computing resources.
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OP: old version OP50:new version
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OP50 : epssm=0.1 time_step=6
OP50_em5 : epssm=0.5 time_step=10

* epssm => control slope-generated instabilities due to vertically propagating sound waves

Wind
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Reduced the computational time for a 13-hour RWRF forecast from approximately 35 minutes to 30 minutes.

CWB RWRF (2km)

- = Fay — OP( 0.520!
OP50_em5 0.60 —_ opsto( n.lgmj
s = 055 - e i = T A = = o —< — OP50 em5{ 0.508)

% W 0.50

0.45
0.40

4.
o we Y e

2

6 10

o4

Mean Error of Mixing Ratio {g/kg)

13 0B or
hours-forecast

CWB RWRF (2km)

Initial from 12UTC 18 May 2023 to 12UTC 19 May 2023

I I I e _
15 20 30 40 50 70 90 110 130 150 200 300 )

— OP{ -1.814)

3 hr Accu. Rainfall (mm)
Initial from 23051812 to 23051912

00 - 03 hr forecast
( radius: 6 km)

— OPS0{ -1.441)
= OPS0 em5{ -1.468)

OP50_a80_2
OP50_a80 AL AL AL AL L L L AL AL L L
& o 00 01 02 03 04 05 06 07 08 09 10 11 12
g 08 7 T hours-forecast
% Mean Error of Surface Temperature {(°C) CWB RWRF (2km)
« 0.6 — Initial from 12UTGC 18 May 2023 to 12UTC 19 May 2023
%
(%]
& 0.4
g w
[N L
0.2 - P e 0.0 P
— T T T T 113 KR P TR ER T & P

10 20 30 40 50 60
Threshold {(mm)

70 80 90 100




RWREF- Hybrid operational at 2024 Q2

BEXERIRB (M00/MOL/30MN)

WRFET R FEF 5 - HWRF v3.8.1FFHEWRF v4.4.2
» IEFFWRFRIEE R4 (WPS 4.4) k&

- EHERFEESFEEH - TR ARESHEMETE

CWBGCEE#wEes;:z TCWAL
« FE{ENOAHtIFELNGETE
AR IEEMEE HEEEN28E(GWD3)

DAE#HIRE (M01/30MN)

FEENE{EHE3DVARIEA B Hybrid 3DEnVar

- EETHNEERELER

- BEEVRE{CESER

otherEBHIREH (MO1)

Fractions Skill Score (FSS)

EHiblendi#f - FELERE=E
» BI0pEHLIERZE 100\

OP: old version OP50:new version

OP to OP50(radar DA with 3Dvar)

3Dvar to Hybrid 3Denvar

3 hr Accu. Rainfall (mm)

Initial from 23051812 to 23051912

00 - 03 hr forecast
( radius: 6 km)

1.0 | hybrid

3dvar
. QP

0.8

0.6 —

0.4 —

0.2

| | I I I | | | | I I I |

1 2 & 10 20 30 40 50 60 70 80 90 100

Threshold (mm)

V3R RS BT &



2024/07/24 04:00

[2024] & \' &
H"p 1IN E\b El - ; QPESUMS QPE QPESUMS QPE

2024072412 - 2024072415 LST Accu. 03-hrs rainfall 2024072415 - 2024072418 LST Accu. 03-hrs rainfall MOSAIC Max reflectivity(dBZ)
N °N :
RADAR 3D Mosaic 1200 LST 24 Jul 2024

T = 27 ——

BEICEIEMRER - PRIBMIETIPER

B
188 mm

. EHTRARE 7/25 04:20
; mA&(mm) 75;%:5;0 MBS

SIEZRE
1838.5  |uidr , ,~_ 250000

26°N +

25°N 1

RREZEL
1584
REEEY
1528.5
ERAFWL
J264 | S P
=Pk
1245

#ERHIAND:23 5 0BS- 26 B8 EY A% n)

22°N 4

21°N

:l.'. 20°N
1 Ebf::mﬁ! I* Fﬂ 118°E 119°E 120°E 121°E 122°E 123°E 118°E 119°E 120°E 121°E 122°E 123°E
& 2024.07.26 1565307} &5 300 600 1000 ‘| ‘ ‘ E———— L e
01 1 2 6 10 15 20 30 40 50 70 90 110 130 150 200 300 01 1 2 6 10 15 20 30 40 50 70 90 110 130 150 200 300 900 0 5 10 15 20 25 30 35 40 45 50 55 60 65
ﬁ%ﬁﬁ - l:':lylf_ﬁ%% 3-HR Accu. Rainfall(mm) / Wind Vector(knots) 3-HR Accu. Rainfall(mm) / Wind Vector(knots) Max reflectivity(dBZ) / Wind Vector(knots)
Initial at 1200 LST 24 Jul 2024 00-03 hr forecast Initial at 1200 LST 24 Jul 2024 03-06 hr forecast Initial at 1200 LST 24 Jul 2024 00 hr forecast
Valid at 2024072412-2024072415 LST 3DVAR Valid a[ 2()24()724E 5-2024072418 LST 3DVAR  valid at 1200 LST 24 Jul 2024 3DVAR

e NSV S
/J_“"‘“—'“\wwm“m"m
S W T Wy
i S SRR
S

- //)

Vvvvvvwwfﬁ_#_
"'-..
T O

R T e s e e

I —
B W S ST S ﬁ//

ﬁgﬁ&_ ﬁ?f’v V\"}TQ‘%E/VM’ £ 2 iéai!/

_K_l__:]_l_:__
01 1 2 6 10 15 20 30 40 50 70 90 110 130 150 200 300 01 1 2 6 10 15 20 30 40 50_70 90 110 130 150 200 300 0 5 10 15 20 25 30 35 40 45 50 055 60 65




) RWRF-3DVAR to RWRF-hybrid

Model Domain @ 2-km Grid Spacing
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Evaluate the impact of 1-km DA on RWRF

WPS Domain Configuration

Next-generation regional NWP system
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Evaluate the impact of 1-km DA on RWRF
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Evaluate the impact of Incremental Analysis Update
(JAU) on RWRF

* goal to reduce the imbalance introduced by the high-frequency intermittent data assimilation, especially

when radar data are included.
* With the application of IAU, the analysis increment is smoothly introduced into the model integration over

a time window centered at the analysis time.
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Experiment Design

NolAU: 1-h continuous radar DA cycles without IAU

___ Time-Weighted Coefficients of IAU with TimeStep=15s
a —— UNIFORM

IAU9: 1-h continuous radar DA cycles with IAU, i
and iau_nfilt =9 (weighted by the constant of reciprocal of total forecast steps)

IAU6: 1-h continuous radar DA cycles with IAU, / \

and iau_nfilt =6 (weighted by the Dolph-Chebyshev window filter) oo i 6
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Impact of IAU on RWRF precipitation forecast
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Comparison of FSSs for the experiments NolAU, IAU6, and IAU9
averaged over 19 forecast cycles
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Future work

* RWRF-Hybrid
Improve of the Radar Hybrid 3DEnVar
* Increase the model temporal and spatial resolution

* Improve the model i1nitialization

* Developing a data assimilation strategy that combines GDGPS data with radar data
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Thanks for your listening.
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