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Distribution and Statistics for Dual-Polarization Radar Parameter of Two

Types of Short-Time Heavy Rainfall in Summer in Suizhou of Hubei

HE Xiaolu QIN Youwen LI Ge HAO Yuanjia YANG Tao TANG Jia
Suizhou Meteorological Office of Hubei Province, Suizhou 441300

Abstract: Based on conventional observation data and Suizhou S-band dual-polarization weather radar ob-
servation data, the short-time heavy rainfall events are classified into strong synoptic-scale system forcing
type (strong forcing type) and weak synoptic-scale system forcing type (weak forcing type) according to
the weather circulation patterns. The distribution characteristics and dual-polarization radar echo charac-
teristics of the two are comparatively analyzed. The results show that the strong forcing type of short-time
heavy rainfall occurs more frequently at more stations, covering wider areas and lasting longer. July has
the highest frequency of this type of heavy rainfall, followed by June and then August. Dahong Mountain
and Tongbai Mountain are the areas where the strong forcing type of heavy rainfall most {requently. The
daily variation characteristics of such rainfall show a three-peak pattern, with the highest occurrence from
05:00 BT to 08.:00 BT, then from 22:00 BT to 01:00 BT the next day, and at around 15:00 BT in order. In

terms of the weak forcing type of short-time heavy rainfall, its occurrence frequency is basically the
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same in July and August, with the least in June. The distribution of its high-frequency areas is scattered,
but mountainous areas are still the high-frequency areas. Its daily variation follows a unimodal distribu-
tion, with the peak occurring at 15:00 BT. Both types of short-time heavy rainfall have the characteristics
of higher rainfall intensity, the corresponding stronger echo intensity, higher concentration of liquid parti-
cles, higher echo top, and larger diameters of liquid particles. At the same rainfall intensity level, the two
types of heavy rainfall do not show significant differences in composite reflectivity, horizontal reflectivity
at 1 km height, and echo top height, and they all have low centroid characteristics, with the strong forcing
type having more obvious low centroid characteristics. However, the interval and average values of the
1 km differential reflectivity and specific differential phase for the strong forcing type are significantly
smaller than those for the weak forcing type, while the interval and average values of the 1 km correlation
coefficient are slightly larger than those for the weak forcing type.

Key words: short-time heavy rainfall, distribution characteristic, dual-polarization parameter, comparative

analysis

5 "

R A 7 e S B SR B B R e
R 3 DX 3l TE AH X6 52 2% o L V8 g A Rk 1, B
A AR AR LS PR L 22T S R R B P G 2R R ) O DR
HH . HZERIRGNK, MK RIE R
b & K P i S R K G | R AT PN 5 Ll it AR R
REERCE W, 12021 4£ 8 J 11—12 H A
) T S 3 AR i R B R A K R R, e 12 B 04—
08 I (At mt i, R A 52k 5 h i BLRE /K 5 B i
50 mm « h ' f A vty J B 5 UK, 05-—06 BF 4L 2 h
R K 3R B 100 mm « ht S ECRE AR H bR %
HEAR W E R B IR R HES TR Y
10. 69 {270 (B I8 75 %5, 2023) . |1 T e I 38 e /K K
KR Z H /N R X R G0 A 2 RO R/ B
AR MR RRAE 28 K Mk ik L TR ME BE R 3RS 55
2020 X PHBA R G0 . 2021 ; E# 2% ,2022; 1R
FEAF,2022; £, 2024 R84 5F, 2024) , Bt IF
JR 27 b, DX S B S R K 0 R G B O X

AR s AN /b2 38 DOKS 40 A6 43 A 5 18T X I At Hb
DX ) Jd ) 580 4 7K T R IE 9% (SR 2R 41 56, 20135 M A5 15
,20165 7% 555, 2021 W5 55, 2022) M G BIF 58 3R
B, 50 b J B e R K g A DX A T AL RS AR L AR L
Pl R IS0 i i b DX I G e R L A A0 K S 1L R
5 % it Jet Fof 588 A K L &% 6 b LB A K B A e R
] 22 % o 1 2 D7 sk 2ok A D 22 % F 7 e A5

TR AT T 2 e B 3 A K A A R I 3T T Y o
BRFBL. A5G0 Pl % 15 35 RE 3R U B /K 5if B2 AR

B KT BB - (Za) o DRI I A A I 3 58 SR
T Ik SR TR K 5 (Z-R) 56 R R T (A /b
#h,2013), I FHEIE S MAELES ET ZR X
F 11 B KA B 5 S5 B A7 75 %5 K A 25 (Uijlenhoet
et al,2003; BREREE, 2015, Hi BT 7745 ,2022) , AHEL
TR AR B IE AT AR I Zy 8 RE PR AL 25 1L 4
AR (Kpp) M R E(CO) L 25y IR W F
(Zow) 55 5 B /K AH SRR I S8 R 2 ik, R TEMG
2 1l S B K B DR B RO B A SR A A A Dl 2
T R 7K Ay B3 o 1 1 A T R S (R AR, 2019)
B WU I T 38 193 20 1 22, [ Y A0 2 3 X [ K Y
XU A 2 A B BT R T I WO (XU B4
199655k A 45, 20105 5K P 55, 20175 T /& L 55, 20215
BN HESF . 20245 ¥R A 46, 2025 5 W A 3045, 20255 F
BSE . 2025) o Hod, XRS5 (1996 52002) £ % H#
ST BOUU e 4R A8 R AR R AT X B A BT AR LIRSS T
XU A 5 3k A — o B BE oA B K A RS B2 B Zok
K pp 7 ST Bk 7K 5 R A 5 7K 8 T A AT 1Y B
FHME . SRASEE (20100 3T DU RUAR B 2 325 0 i %
Pt ST T AN [R) SR B K ) s b BUDi iR (9 A X
(] o Ay S B 4ROl 55 v 25 2 80 il 3R 4 T 2 H R
o 5K P A (2017) X )M Hb X /N B B K iR
50 mm Y REK AT 20 BT L B ST T W% i A N i R K A
SRR e 2t 1 (B PRl . A6 % P A (2019 Ge i i
I TA [F) 588 B85 38 7K 1) LR i B 38 AR AIE & B« Bl A B K
SR 3 L FR ARG K Zn W Zor S Kop B KB H
TR AESE (2023) FFXF 111 2R 1 U 5k A K XU el RR AR A T
AR 2 8 X5 o i & B KR RZ B A S
Zor BE R Kop Al CC 2 o 5 B 7K 58 JE 110 56 4 A



824 A % 952 %
E- PR 1 — SRR RS 0 R CC &/ I EH AR B/
SRNT » 32 AU 41 B 35 b 45 A6 I v o 4 1 3 K MK IR VKR TR 5 /NKE R, (3D 2 FEE

£ AR ] 249 o B X JL I 5 Ak 7K XU A 9 i 35 2 AR AL
AT 5 AT S 24 vp T 0 9 DX 3 98 I i DX AH S F
FEM AT . BUA BT TR 2 A TR0 AR 2
Ui U AR 2 A i R AURUE 2R 8 0k 30 T Y R I iR B UK
TEFE BT e BT P XU 3 S AR S8R Y 5
RACRUJEE 5t 3680 T I 5 o /I R AR AT O B = T
TX ARk K g TR AR 55 Y R BT AE
L A SRS RS LG T 24 8 I 53R 3 7K A I 25 20 A R AIE e
AUk 7 18 2 R AL LU O 42 T B BOR K- $2
S E K

L Bk IS 058 05 ik

L1 #iEkiR

A ST TSR ] 2 20192023 4F 6—8 H
AL - (D BE M SR 55 FEA6 1 2 A B RS 0
whiF 64 A XYL B 3Gk 66 Gl I Z /)
K R SRR IR T B S8 G B S H ARG
B o L B B 3 2 S 45 S5 4 R S BR T RE IR
Bl . (2% 6 min BEM S B B AU Bk KRR ik
FBAE Za Zok Kop BT CC LK 7= 5 B8 [ 9% 15 =
(ET)(Zy=>18.3 dBz e K& B A& AR
F(CRO B 9 I, BEOR R IE T 81 d&
S E B SHEARMEE R, HoA Zog nl 52 B RE K kL
FHEAR AR 25 BRI 1015 B0 5 Ko 1] 52 8 7K ORE - ¥
FR N XL~ ¥ BE 0 L0 5 K [l g 1y CC — i

25 M T AU GEORL BT IR TR R IR E R T
.

1.2 MixAZE

1.2.1 42efid koA it 42 43t

5 7% g% 51 45 (2022) TNk B F 45 (2023) Y BIF
58, R A RARE R Gesg ik 47 20058 1 5
¥ 2o 5 A K o AR 43 Ry i KRR R G e R (L)
T TR PR 5 5 A8 D RN 55 RSB R GE R A B (LA &
PR 55 5 20 750 ), HC e 5 38 TRY 5 Ao A AR 9 1) Bl M %
H &1 200 km 5 N 1 500 hPa 7 fIKAE K5, 5K
FH LR 700,850,925 hPa 4 Y) A8 4 HHy < e - o
ML AR T 5 59 R 30 R AR S R e AR 0 1R B N
JH1 200 km 38 [l M B 500 hPa JCARHE AR, A%
JZ 700,850,925 hPa JCY)AF LR A i€ » b 1A JC 4
i

Fie e SCHE I SR B K G R BN B N 2 A
PLEAG0 H B/IN B FEK B =20 mm (1 A B 5 R
K TR Ry — YK J B R K o R S 2 B R R SR
(2026) 197 1 340 Wi 7 sF 58 o 7K 1 A 1k ) 1] B 7 —
UL I SR R 7K ok AR 2 R Gl BN I R OK
=20 mm, AN B ISR R K R IR AR s i8S 2 h R
Gl A BN R K B =20 mm, WA A 5 ) 5 R
KSRGS, LGETE 87 YR B K i B O e
HEC 3R Jr  0  (3R 1) , [) Isf 65 J of i o4 /K e R
IR B 4y R 22 1 <<3 h Rl 43k S D7 1+ 3k
>3 h s K Pt 2,

R 1 HALEEM 20192023 £ 68 AEREMEKTREIT

Table 1 Statistics of short-time heavy rainfall processes in Suizhou of Hubei from June to August of 2019—2023
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Table 2 Distribution of station counts for two types of short-time heavy rainfall in Suizhou of

Hubei from June to August of 2019 —2023, categorized by rainfall intensity (unit. number)
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Table 3 Annual distribution of two types of short-time heavy rainfall in
Suizhou of Hubei from June to August of 2019—2023
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Fig. 1 Spatial distribution of annual average frequency of two types of short-time

heavy rainfall in Suizhou of Hubei from June to August of 2019—2023
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Fig. 4 Spatial distribution of annual average frequency of two types of short-time heavy rainfall in
Suizhou of Hubei in different time periods of 2019—2023
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Table 4 Correlation coefficients between radar parameters at different heights and

rainfall intensity in Suizhou of Hubei during 2019 —2023
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Fig. 5 Box plots of Zy, Zprs Kpps CC at 1 km height and CR, HT, ET for two types of short-time heavy rainfall

with intensities of (a) 20—40 mm *» h™ ' and (b) =40 mm « h™ ' in Suizhou of Hubei during 2019—2023
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