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CWA RWRF-LETKF systems (1)

Model configuration:
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CWA RWRF-LETKF systems (2)
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* Hourly update strategy

* 6-hourly blending with the GFS downscaling

(Jiang et al. 2021)

* Increase the ensemble
members from 32 to 40.

* Providing 13 hours
deterministic forecast hourly
from ensemble analysis mean

v In the future, the initial field
will be derived from a
deterministic analysis.
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Road map Of RWRF'LETKF DA * Incorporate the capability to assimilate

Start development Conduct testing N surface observations into the LETKF program.
f tional Transition to * Research and develop
of the LETKF system or operationa :
(ﬁiﬁﬁtﬁ’[ﬁj\;‘“{’ﬁ) deployment operational status the dual-pol radar observation operator.
/’\T\ E =3 =
* Developing radar pre-processing. (Tsai et al. 2019) * Evaluate surface data assimilation.
e Tuning control parameters. * Evaluate C-band radar data assimilation.

* Deciding on the blending scheme. (Jiang et al. 2021)

NEW version of Update to the Update to the operational system
LETKF code module  operational system (Upgrade WRF to version 4.4.2 + TCWA1)

Increase the ensemble mems from 32 to 40

* Incorporate the capabilities

* Investigate and tune RTPS and additive noise  * Evaluate perturbation of deterministic analysis
inflation methods. (Tsai et al., in preparation) of boundary condition members and test for

* Incorporating the capability to assimilate KDP * Evaluate KDP data operational deployment.
into the LETKF program. assimilation (Expected to be operational by 2025)
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Covariance inflation schemes considered for radar assimilation
analysis

(Tsai et al., in preparation)

R

Relaxation to prior ensemble X <—X“(a o
O_a
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background
£ |

Relaxation to prior spread (RTPS)
(Whitaker and Hamill 2012):

k=1

for each analysis grid

Random additive noise (RAN)

(Dowell and Wicker 2009, Caya et al. 2005)

ol = 1 i(xlf,a
K-1 0

~4i-j | \Where obs dBZ > 25

N
fr=fi+ Z(rja)eT
i=1

(Wheatley et al. 2015; Yussouf et al. 2016)
L: Prescribed length scale (km)

di—j : distance between the ith and jth points (km) =

fi : value of original field at the ith point -

fi* : value of the perturbed (inflated) field at the ith point

N : Number of points within the neighborhood of the ith point ‘ :

rj : Random number at the jth point ]

o : Prescribed standard deviation controlling shape of the Gaussian from which
random numbers are drawn
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Covariance inflation schemes considered for radar assimilation
(Tsai et al., in preparation)
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Perturbation of O (radsersioms
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KDP assimilation in LETKF (with TCWA1 single-moment microphysics scheme)
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- CTL == KDP = KDP + deterministic analysis
(Schraff et al. 2016)
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Deterministic analysis in LETKF

Methodology: Schraff et al. (2016)
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Figure 2. KENDA—LETKEF system set-up; ‘o—fg’ denotes observation minus first
guess, ‘'K’ the Kalman gain for the analysis mean.
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Let the deterministic analysis
utilize the
flow-dependent ensemble
background covariances
derived from the Kalman gain.
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Deterministic analysis in LETKF

Motivation:
Avoid over-smoothing in the ensemble mean that

may obscure high-frequency or small-scale variations.
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KDP + deterministic analysis
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« EZFETCWA2 two-moment microphysics scheme i
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model variables
Update Dmr

model variables
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Dual-polarimetric radar assimilation in LETKF

Analysis variable selection & sensitivity to microphysics schemes

(Jiang et al., in preparation)

ZHH + ZDR ZHH + ZDR + KDP
(a) ZHHZDR_NTr exp. (b) ALL_NT exp.

Analysis
variables:

* When multiple dual-polarimetric
radar observables are simultaneously
assimilated and with two-moment
microphysics schemes, {Dmr} are better
analysis variables than {NTr}.

qr, NTr

* The use of {Dmr} analysis variables can
yield less sensitivity of the ZDR
assimilation to different two-moment
microphysics schemes.

BS [_INSSL [ ]wDM6 MORR

Contour: ZDR 2 1.8 dB JHE[e]
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Dual-polarimetric radar assimilation in LETKF

Analysis variable selection & sensitivity to microphysics schemes

(Jiang et al., in preparation)

As long as ZDR observations are assimilated,
the results of the rainwater analysis are
sensitive to the two-moment microphysics

scheme.
ZHH + KDP = qr
ZHH + ZDR ZHH + ZDR + KDP ZHH + ZDR = Dmr
Analysis (c) ZHHZDR_Dmr exp. (d) ALL_Dmr exp.
variables: . ‘
qgr, Dmr '

(o T O BRI ] oBS [ |NSSL [ | WDM6 MORR

Separately updating
model variables

can less sensitivity of
the rainwater analysis
to different two-
moment microphysics
schemes.
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Thank you for your attention
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