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Abstract

Polarimetric radar system provide high temporal and high-spatial resolution
data and disdrometers can show the characteristic of Drop Size Distribution
(DSD). Base on the information of disdrometer data, dual Polarimetric Radar data
can be used to retrieve the parameters of DSD. The DSD varies from case to case
or even in the different periods of a case. Therefore, understanding the variety of
DSD is helpful to improve the accuracy of DSD parameters retrieved by radar.

The data of Taiwan Experimental Atmospheric Mobile Radar (TEAM-R)
and Impact Disdrometer (JWD) observations collected in Taipei Summer Storm
Experiment (TASSE) during early September of 2016 was used. From the
disdrometer data, the three Gamma distribution parameters including the intercept
Ny, the shape (n) and rate (A) parameters can be calculated through moment
method. Through the scattering calculation the relations between polarimetric
variables and gamma distribution parameters can be derived. The constrain
relation between the shape (n) and rate (A) parameters is necessary to retrieve the

three Gamma distribution parameters from polarmetric variables Zpr and Ky,

In this study, two constrain relations were applied: first one is the well known
relation proposed by Brandes et al, , the second one is from the statistics during
the three days disdrometer observation of thunderstorms in TASSE. The retrieved
three dimensional distribution of DSD are compared between these two retrieval
applications. A third approach is directly fitting the DSD Gamma parameters
with the polarimetric variables to retrieve three Gamma parameters from fitting
functions. Because the limitation of very large drop in disdrometer, the third
method is not be able to retrieve reasonable DSD at large Zp, situation.

The retrieved three dimensional DSDs in different stages of thunderstorm
reveal very bounty microphysical information. The relatively smaller
concentration and drop diameter were found in the initiation stage, while the deep
convection was developed one to two order of magnitude of concentration were
found through the convective core. More cases studies and much longer statistics
and validation should be conducted in the near future.
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PIFE 3R 7 % (TAipei Summer Storm Experiment, TASSE) » #§ 5% P 03 7 fEE1 & R
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# 8 3% X-band fE iR 3% - ¥ 7 E(TEAMR)

TEAMR % Taiwan Experimental Atmospheric Mobile Radar » d & pF e {7 pefa |
FHE LR 622006 F 9% prh o d WY A AF S FRE L FIE 2008 £ 3
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WEBTEOREL 2B 28 REVBRICR 2.8 A F % TEAMR %% &7 %
PROFRPRARGES CHAFET o FTEFL NG L S KT HEPPNE LE
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5 -

Bz BAMETT IR E S Sl MG R MRk a T A
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Zyy = f DSqouNoDgye P dD (3 — 16)
0
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j D&qoyNoDiye P dD (3 —17)
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BF R TR A > T ¥ b ot £ R 4p = £ Specific Differential Phase Kg, > %

T % (3-19)
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Sauvageot and Lacaux (1995)#& 41 7 i3 & = ;= 4 5 Dead Time Correction » 3 ¥
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=
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* R EL T b Y R RR o AR YRR B SN 5 (3-24) ~ (3-25)
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Ay = 0.30327Kpp (3 —24)
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TR R R, AL FKpp A R RGFDET 0 R Ty
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4-1 @ % Iy, Zap Kgp@p — AR 050 F fo i s A
Zhang et al. (2001) 1 * 254 % Hops 4L % 2 BAR 05 4 B 222 Gamma DSD % 7 ¢h
Zty Zap Kap3t % GammaDSD = # % #c2 1R i Sdccnld % o o (4-1) ~ (4-2) ~ (4-3) 17
v Zuy ~ Zyy ~Kap s No ~ o~ Achandic s 122(4-1) ~ (4-2) N eh % & 19 42,7 9@ Zyy ~ Zyyih
BRE > &A@ N T L AU Aihdlc e £ kKT Z R my— AM BN T
d (4-3) 3% Zg, Fr(4-4) 58 e — AR 58 e ehs - = fde o
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FOREA
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s oap o— .
= 0E -
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Dropsize class in Average diameter of Fall velocity of a drop Diameter interval of
DISDRODATA program drop in class i with diameter Di drop size class i
i mm v(Di) m/s DeltaDi mm
1 0.359 1.435 0.092
2 0.455 1.862 0.1
3 0.551 2.267 0.091
4 0.656 2.692 0.119
5 0.771 3.154 0.112
6 0.913 3.717 0.172
7 1.116 4.382 0.233
8 1.331 4.986 0.197
9 1.506 5.423 0.153
10 1.665 5.793 0.166
11 1.912 6.315 0.329
12 2.259 7.009 0.364
13 2.584 7.546 0.286
14 2.869 7.903 0.284
15 3.198 8.258 0.374
16 3.544 8.556 0.319
17 3.916 8.784 0.423
18 4.35 8.965 0.446
19 4.859 9.076 0.572
20 5.373 9.137 0.455
24 2 0757UTC #i54= 4 # ~ 0623UTC % & 38 ~ 1123UTC k k" A = B % & $8cT 300 § 3
BRELDERRF
0757UTC #tin4~ 24 0623UTC #tii = g4 Hp 1123UTC & 7k % &
Zy -0.86~13.94 dBZ 30.11 ~ 45.66 dBZ 28.92~31.85 dBZ
Zgy -0.31~0.81dB 0.64 ~2.06 dB 0.2434~0.7310 dB
Kap -1.43~3.03 0.58 ~3.29 0.064~0.7572
M 2.34~10.74 0.63~5.34 5.8~8.52
A 2.5~15.9 2.17~9.01 8.15~11.55
D, 1.04~1.56 mm 1.38~2.8 mm 1.17~1.43 mm
N, 0.69~2.49 3.2~4.18 3.6~4.0
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