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Why Dual-Polarized Radar? ey e —— \ .

—C » Distinguish ice and liquid phases of precipitation using radar.

» Identify specific hydrometeor populations such as hail or super-cooled waters
» Quantify rain, snow and hail fall rates using radar. >———
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_AD Np Intercept parameter

T . . — M
WRF model with two-moment microphysics | * Predictintense rains with WRF. AD)=N,D*e™ * (iope parameter

. ; * The two moment microphysics provides: B Spectral shape parameter
Mierrisen ane Cetlieman I Cliee 2008) number densities and mixing ratios of rainwater («focused in this study)

Two types of variable convertors

/A Model to observation [8 Observation to model

Derived theoretically or fitting with scattering calculation
Suggested by radar meteorologists (Bringi and Chandrasekar 2001)

TMX |T~matrix (direct scattering calculation) |
(Doviak and Zrnic 1993, Smyth and Illingworth 1998, Oguchi 1973)

z‘> From the WRF model Z,, Zpz and K, are observed by polarimetric radars, and
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c with T-matrix compared with modeled rainwater contents Qr.
Lo 2x180 x 10732 (Mishchenko 2000)
§ Kpp = ffr Re[Sn(D) = Sy(D)In(D)dD 7 7D Used in Li and Mecikalski (2012)
— r2
§ Ay = 8.686 x 10_3Af Im[S,(D)In(D)dD Qr=c, KDP Used in Yokota et al. (2014)
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App = 8.686 X 10731 Im[S, (D) =S, (D)In(D)dD KD_ZD|qr = c31{“3 1009123 Zpr|  Used in Li and Mecikalski (2013) oo
R T z - - a,, b,, ¢, are constants in the model
FIT [Fitting (indirect scattering calculation)| 1.TRUE o &
(Zhangetal. 2001) Used inJungetal. (2008) ., "'f 3 ot

IS0 (D) =@np PP > -m

Zuy = e lz(ah,,NoA @Bro D1 (2, + 1))
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FIT is used as a TRUE-observation generat &
1 WREF simulates rainwater W' ® @
' L 3.Z_7D, KD, KD_ZD

2.  then, FIT converts them to polarimetric factors,
g

lwm—’ 3. again, Z_ZD, KD, and KD_ZD convert these P
. , £_£D, KD, . converted
Noa A-FrtDr(B, + 1) gl factors back to rainwater. rain drops ® ‘
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Kpp =

A = aHKDP App = agKppPd a, B are fitting coefficients.

Result Averages and standard deviations of TRUE, Z_ZD, KD,
Result Averages and standard deviations of OBS, TMX, FIT, and their and KB 2D, obd theidiifeiences

Z, (dBZ) Z, (dB) Kpp (° km'?) L

AVG  STD  AVG  STD
AVG STD AVG STD  AVG  STD i ages aan _ _

OBS 1641 1076 093 105 130 154 270 0088 015 0018 005 b 75 woret amon
T™X 2228 1165 101 058 061 057 kb 0073 0413 0005 003 —gh =
FIT 18.80 1033 0.64 046 027  0.19 theselsimethocs:

KD_ZD 0.12 0.22 0.053 0.10
TMX - OBS 576 15.11 0.15 1.03 -0.58 1.62

FIT - OBS 206 1431 -0.19 1.01 -0.86 1.44 Attenuation effect

FIT is better than TMX. Z 7D KD_ZD KD TRUE o3

A@ Result comparison between A and B operators
against radar observations o
Equitable threat scores
erlos. Convertors of “model to obs”
(TMX and FIT) look better than
that of “obs to model”.

Only KD is not affected by the attenuation.

Equitable threat score
Number of cases

Conclusion:
* Developed 5 operators for polarimetric radars with the
o T 0 5 s WRE model

SommmrmemmemnenEen s mE s n L e A + | * FIT is better than TMX.

| Space interpolator + KD is better than Z_zD and KZ_zD.

' *  “model to obs” look better than “obs to model”.
NEXT STEP:

e Assimilation with FIT and/or KD by WRF Var.

The interpolator handles:
'\/ Beam broadening with Gaussian

i weight in 3-D Tlerptation,
|v/ Statistical beam bending /
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