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Comparison of Two Kinds of Disdrometers and Thel uracy of Radar
Quantitative Precipitation Estim
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Fogang locate i At the same place and the same time, differences of
HY-P10004and
uantitative precipitation estimation (QPE) algorithm were fitted by the
ta collected during 2018 and 2019, and then the optimization rainfall algorithm
n the relations above was applied to Guangzhou S-band dual polarization
weather radar e the accuracy of QPE in Guangdong. The results showed that: 1) the
2DVD was more sensitive to small drops (<1 mm) while the HY-P1000 appeared to measure
much more rain drops larger than 3.5 mm; 2) The polarization parameters retrieved from two
types of disdrometers were different from those observed by S band dual-polarization radar at 0.5 <
elevation, and the difference of differential reflectivity was relatively large; 3) What’s more, Using
2DVD observation data can improve the QPE accuracy of S-band dual polarization radar,
especially on light rain to moderate rainfall.
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MY (drop size distribution, DSD) J&48 /KA AR, BEAR AL X 8] P IR RY 3L
i, Ho KRR fOM I SR 2= B AN R T H AN [ (14248 (Ulbrich, 1983; Bringi et
al, 2003; 234, 2018; B AR, 2019; ARALTT4AE, 2019) . TR R B DA T ) 52 i
AR 2 R B K ) TRARORS B P RN 2 71 55 34 5 s B /KA (quantitative precipitation estimation,
QPE) ¥E%5 )y i EEAEH (Zhang et al, 2006; Wen et al, 2016).
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Table 1 Main specifications of the HY-P1000 and 2DVD disdromete
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Fig. 1 Distribution of Guangzhou CINRAD/SAD and two kinds of disdrometers
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Table 2 Rainfall events
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5 201944 7 11 H 08K 2 16 H 08 120 ERREG =K
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Table 3 The main technique parameters of Guangzhou radar
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K o 208 57 525 E T Ko, A2 FIAEEEWE HIRAFI Ko, » TR @, HE4T FLET
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(&) TSR R ) 77 o0 D AR B EAT TR BIANSI R (Wu et al, 2018).
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R, (Kpp )=a, x KDPbA (11)
R(Z,,,Zpr )= a5 x Z™ x10%"%ex (12)

R(Kpp, Zpg )= 8 x K, x10% Zor (13)

b R RRBKHRE (AA: mm-h'D): a ARE, b M oc MR Z NRHER

T (BAL: mme-h®), MZy KRR N Z, =1019Z ; Ko NZEMERRAATE (BAL: < km™);
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H T XU B 1A A [F] QPE ARG ZNA AR R ZR-AE,  H BTSURR ik 2 2 Tk
Y4 771:334T QPE (Ryzhkov et al, 2005; Zhang et al, 2018). 2 (&3 E A & ik H AR K
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Fig. 2 Flowchart describing the HCA-QPE algorithm
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Fig. 6 Comparison hourly rain totals between rain gauge and 2DVD, HY-P1000
4 3 QPE ALA & T5 EAL IUNE BESL M 43 Hr
MBS A AT AR HY 5 AN RIS 0 1S SO B ARk S 388 ) i I 2 80RT Bk 7K i B2 4
KAEZEMN. BT XURIRTEIL QPE HASE R i M TR s S Bl Aok, i HACLA
BINERHIBRAE 7 S 2 R 1 BRSO S B, X R ERSY XUR IR RIS QPE
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% (HCA-QPE) (M2 HEAT 74T .
4.1 BUE T FNERRRZNHE
Bringi et al (1996) /1 Petersen et al (1999) i WM, F£3 F& T B /K 5 B R E AN 7R ik
MRS R FOK I 2 TR By A STfE N 38.0 dBz . 0.3 <km? A1 0.5 dB. IW%XM/@T}%H;
IATE QPE AL A HEF A IR TiX—BI{E & (Cifelli et al, 2011; 522 %, 2016).,
X 1B B 55 FH XU i 5 328, 52 80 42 R G At PR 25 5l IX — BRI 7 %€ QPE x&%}?Tfﬁﬁo
Zhang et al (2018) #1 Chenetal (2020) 23 20 RIS, 3T 7 0k 5% XU 4R B a2k 11 4
SRS EE SR (WRiESE, 2018), K B. y I SHiE N 38.0 dBz. 1.0 2km? #11.0 dB,
[FIIS IO T WU iR B A R S 808 B S SR LU RE o, IRAEFRESE (2018) (14317
G55, TTINERIAS a 200 dB.
AR E LA a. By y M 64200 dB. 380 dBz. 1.0 2km! A11.0 dBiX—RR{H
7177|<’ 4t HCA-QPE Bkjifd ( 2), KRHSBIE T EME SEAKRRZA. g
UARIEA LM R(Z0) . R(Kee ). R(Kpp) v R(Zy,Zpg ) FTR(Kpe , Zpg )i TN A AE AT 6
$9€§ﬁTAAHT HA LT A R SRR A, 12 R HCA-QPE 1] iy WE %
%%JC #E’Jﬂﬁ/ﬁi%ﬁﬂﬁﬁﬂ’*

I, A & A AR, Ut SOELTIEAT
3 Kop IEBVNSATRERRZER, 4 T 24 250.0 dBzZ .
AR B A RIS LA, NED. 1
XS, BRI PREDL. B e EMEK, Hn
A BRI R BOR, TEAE R AR AR 2, Zos I Kop 1 Zpg {H
Eeata e S, 8 R(Koe Zog ) BEAT B KGN, 7E1EAT R AU ﬁﬁbDJ:Z >38.0 dBz.
Kop 1.0 2km™ H Zor =1.0 dB 141 {
PR R, (Kop ) EAT FE KA I, 5 Ri(Kpe )*H[ﬁ ’
dBz. Kpp21.0 2km* H Zk < C
XTELGGI , IR Kop (R AH X

or ) FEHEAT REIUG I A T 2, 238.0
TS KB o — i 2 K 5 B AH
Fﬁﬁ%ﬁiﬁ M Zor E’Jfﬁmi‘ﬁﬂﬁj{
ATIIA I EN E Z, <38.0 dBz . Kpp
JHQH—J‘E/JI:FJ/%?FX/J\ M| Zo BN, BEEF ZDR #H
(2 ) AR EIIAN T 2, <38.0 dBz . Ky

FH1 2019 4 =k 2DVD A1 HY-P1000 P45 FhAS [7] R
BRIFEARRARE (R4MEDB.,

F4 ETHY-P1000MMLERETIE AR R
Table 4 The QPE coefficient fitted by HY-P1000 data

BARKRA FHla a4 fe#¥hc
R,(Zy) 0. 106 0.518
R,(Zy) 0. 0327 0. 6436
R, (Kpp) 34.074 0.818
R, (Kpp) 36. 342 0.951
R(Zy, ZpR) 0. 00795 0.9372 -0. 4127
R(Kpp, Zpg) 67. 528 0. 9835 -0. 1436

<5 ET20VDUMLERMINE AR EK
Table 5 The QPE coefficient fitted by 2DVD data

HEAKAN F¥a 0 e ¥l
R, (Zy) 0. 1428 0.5161
R,(Zy) 0. 0281 0. 6639
R, (Kpp) 42. 86 0. 7407
R, (Kpp) 59. 31 0. 8347
R(Zy, ZpR) 0. 002545 0.9841 -0. 3372
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R(Kpp, Zpg) 81. 864 1.024 0. 1629

4.2 IRET

Wt 2 v B K G FE 43 B4 B HY-P1000 Fi1 2DVD M2 BHML A 3t A e R R % (38
4 F15) HT HCA-QPE By%it4T T QPE vHE, FEXTIR— /NS N HIZR 6 4381 B K EAT 2k
1N KB . TR, A SCK4) 7E F 2DVD Al HY-P1000 W5 BHIL & i34 56 &
KIRAGLE A 77575 A HCA-QPE_2DVD #il HCA-QPE_HY-P1000 75 % .

A M EIL 100 23 Bl 3% 2 A B Kkad A5 RIS IR 1) B Bk iy B Ko, 2875
s (2006) /INB B KBRS 43 0 0538, EVEAL IR FE K 0 o I &R BLR (0.1<R<5.0
mm -h?). KW (5.1<R <10.0 mm-h?*). &W (10.1<R<<20.0 mm-h?*). K& (20.1
<R<40.0 mm-h™) F4EKEM (R¥40.0 mm-h™) 5 NEAHATIEME. £ 6 H T
HCA-QPE_2DVD 75 £l HCA-QPE_HY-P1000 75 4 5 /N[ 7K 5 i 5 47 3L 11 9097 ANFE A B
MR ZEG T4 R

226 HCA-QPE_2DVDFRHCA-QPE_HY-P10007/5 RQPEIREZITLER
Table 6 The statistical results of QPE error for the HCA—QPE_2DVD an
schemes

1
Bk, (MM

R Pl
[0.1,5]
[5.1,10]
RE/% 45.5 39. 16
AE/mm 1. 02 2.73
2DVD
RMSE/mm 1. 50 5.83 11.77 13.98 3.77
Bias .80 0.76 0.89 0.82
RE/% 38975 31.98 20.13 58.32
AE/mm 4.88 9.14 11.71 2.53
HY-P1000
6.67 11.37 14. 39 4.24
1.1 0.89 1.0 1.13

IS ST ZINRE 7 (R R 5 B R0 FIT o B A 35 7 1 HY-P1000 AR 25 51, AR
T T AL FF LR AT UG S ZINREARRL T RS BE B i, T DA i PR K I T
¥ B o I PO YRR 1A QPE KM 7 TH, MR 6 LG H,
HCA-QPE_2DVD i ks & F- #4347 T HCA-QPE_HY-P1000, b RE “F#4is/b T 15.7%,
AE FH#5/0 7 13.8% (0.35 mm), RMSE F#k/b 7 11.1% (0.47 mm). HikKE,
HCA-QPE_2DVD J7 Z7E H M A1 K BA R B 8¢ HCA-QPE_HY-P1000 J7 it kS £ 42 7101 &2
EHH (5 mm-h?) LLFE, RESEHED T 22.3%, AE EHE/> T 31.1% (0.46 mm),
RMSE “F-¥3/b 7 33.1% (0.74 mm). BEF FE/KREE IS K, HCA-QPE_2DVD J7 EHIFFK
MRS FEL AR, HEERENN, FEAW HCA-QPE_HY-P1000 /& M. it,
HCA-QPE_2DVD J7 &%/ N2 1 BIAS ¥/hT 1.0, #E4R 2L AL TH RS 115 5

AN, i1t 7 HCA-QPE_2DVD F1 HCA-QPE_HY-P1000 /7% 1.0 mm -h™* LA [ 9097
AMFEA A 5 FE AR SC R A AR (gD, KPR & s 2 AN R(Z,, ),y 68.4%,
A A AT 2R A R e (AR I R R(K e Zg ) (16.6%) Ry (Z4) (11.7%) 1 R(Z,,Z 0 ) (2.8%).
M HCA-QPE FE AR EAMBE T Rl ULEH, AR R(Zy) . R(Zy) FIREZ, . Zor ) FE
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i XS G [l s B A 38.0 dBz LA AYAEXHR LR, /N FE/K B —JBEAE 10.0 mm BLR
NAR(Z) v RU(ZW) FIR(Zy, Zog ) Uikt B4 FH 28 B WA SO A AR St JAL Faf 7K BT o B4
FARTRLAR, R aT AE Y, BER KR LU B BRI L, 1 2R S IRTT R(Z0 )
Ri(Zn) A1 R(Zy.Zor ) O fili UK BE o S B iF 545 ROk &, HCA-QPE_2DVD #I
HCA-QPE_HY-P1000 Pl QPE J5 RAAEAR AN Ri(Zy ) IR ZE DK AAK (KIS, iR
Z XK REZ0 Zor ) FT Ry(Zy ) IXPANIEASC R (K] 7 i), HCA-QPE_2DVD
R (Zy ) A TN 25 AR ) 21 U5 iR 22t HCA-QPE_HY-P1000 Ji/b 1) 0.95 mm, R(Zy,Zoe ) #4977
MR ZWA T 4.3 mm. Ukl i, 3TN KRR BL R &K, 2T 2DVD M
MBFERHLER R(Zy) A1 R(Zy,Zor ) A B ) QPE KE/E, 1XAEHETH HCA-QPE_2DVD [#7K
SBRERE TR RHE T HEAEH, R R AN B K.

80 1 80 . e 7 1
@ ok el (b) . et /,/
£ 6ol : R 08 ol . VT LR 0.8
£ £ o C
X 06 = o // 0.6
. = o
< 04 = ‘ 0.4
I Ir
= S 201
o 4
HCA-QPE-HY-2DVD 0.2 HCA-QPE-HY-P1000 0.2
I3 RMSE 5.2549 RMSE 6.2034
0 ) U
: . : . - M : - : - .,
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3 ¢/ 7 8 /)  AEEWE/mm
80 1 80 1 . 1
. . OF
: © | L N
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‘\ ‘Té
@ 0.6 L} 06
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Fig. 7 QPBAe®ror ofthe formula (a,b) R,Zy and (c,d) R(Zy, Zpg) fitted by (a,c) 2DVD and (b, d)
HY-P1000

zZik, mm LR B ZKCRE T8 HY-P1000 A7 5 i UL INAR B2, S s ) Pk B
AL SEIL, [ EERT AR IRAME B /K IR Ro(Z4 ) R R(Zy  Zog ) IX AN 3 A5 2 50 QPE
R, w28 flirF HCA-QPE_2DVD J5 %) QPE Ki§ & 4f T HCA-QPE_HY-P1000 J5 %€, 4§l /&
FEH LA N S A ] 2

5 /g5

AL Sext 2DVD F1 HY-P1000 75 i N i itk S BERHEEAT 768 B A3 AT, 0 5 W
PRSI 1 ik 2 50M BK BT T AURAR B8 QPE AL RIS, KX WA 5
KK AR AL RS HCA-QPE ALl & 74, 2 HIF AN HCA-QPE_2DVD i
HCA-QPE_HY-P1000 J7%. FIFIXFHFh 77 AN M Bk I FERE K H shik Bk BRkgT T
QPE (i FPEAY, 455K

1. 2DVD n] DL 2|5 2 1 mm BAF 1) B 7KK, T HY-P1000 il 45 R0 42 KT 3.5 mm

FRL T HOU B 2 £ F 2DVD.
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2. M\ 2DVD H1 HY-P1000 7F iy i 1% 55k} Sz 5 il 2 4505 B 1k SE mfe 2 200t LUk E
Zy A Kpe K/NHZEAK, BRI —E, (H 2DVD K1) Zor B/ T HY-P1000
S Zog 5 [R]ESHL/N '3?3!*_05%5[]%13/} Zog S 2E B

3. fiF 2DVD MIMEHE LA (0 HE A OC R A0 AR SE XU AR 75 15 QPE F& A%, X
PLUF 821 QPE K FEEHE L AR .

A MFEFEZS QPE KA B A, KA RAEIRI T Hr A X = A5k s 1) 2DVD Al
HY-P1000 FJM8 I 25 AN S S A AT 7 R B A B, S0 36 8 0 R 378 e W) ) 7 XU I 7
15 QPE Ak A 7 iEFH N AT T o #r. UiFE—2& )8, W HCA-QPE_2DVD i
HCA-QPE_HY-P1000 ixX I i /5 ST X AN [RI 28 Y /K 1) QPE 22 57 S X Wb 7 S /e S A7 (E AT
PIBME T 5, X TAESEARRN TAE P — Pt 5.
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