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Abstract: In order to study the echo characteristics of short-term heavy rainfall in the process of severe
rainstorm in Changjiang River Basin, by using the data of weather, radar echo and meteorological, hydro-
logical and rainfall in Changjiang River Basin, as well as the methods of meteorology, statistics, radar me-
teorology and image processing, this paper studies 10 severe rainstorm processes in Changjiang River Basin
from 2000 to 2020. The results show that the severe rainstorm process mainly depends on the short-term
heavy rainfall caused by convective activities, including the short-term heavy rainfall and the range of heav-
y rainfall. When the accumulated rainfall of 3 h is = 100 mm, the red warning of severe rainstorm can be
issued in advance. The monitored short-term heavy rainfall accumulated for 3 h at a single monitoring sta-
tion can be issued earlier to improve the effect of severe rainstorm prediction service. Ultra low-level jet,
low-level vortex, high-altitude trough, low-level convergence and high-level divergence play an important
role in the process of severe rainstorm in Jingdezhen City. Heavy precipitation is caused by strong echo
cell, strong echo short band or other echoes in a wide range of mixed precipitation, and the echo intensity
is 45—55 dBz. STI product information can not only reflect the movement information of strong echo, but
also analyze the convergence of echo, which has a good reference value for short-term and imminent predic-
tion. On the echo band covering Jiangxi east-west direction, there are many short band echoes in south-
north direction, which move from west to east to form “train effect”. The vertical velocity of wind profile
radar product can roughly reflect the echo movement. The CR intensity causing the torrential rain is mostly
45—50 dBz, the average height of echo top is 12—13 km, the VIL is 5—10 kg * m ?, and the average ex-
tension height of strong echo of 45 dBz is 6 km. When the CR intensity is above 45 dBz: the strong echo
area reaches Grade 3, and there is a great possibility of short-term heavy precipitation. The strong echo ar-
ea is in Grade 2, mostly between 20—30 mm * h™'. When the strong echo area is at Grade 1, the precipita-
tion intensity is basically below 20 mm « h™'. These research results could provide a reference basis for un-
derstanding, monitoring and early warning the echo characteristics and prediction of short-term heavy rain-
fall in severe rainstorm in Changjiang River Basin.

Key words: Changjiang River Basin, severe rainstorm, short-term heavy rainfall, echo characteristic,

strong echo area
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Fig. 1 Location of 10 stations of severe rainstorm in (a) Jingdezhen

research area and (b) Changjiang River Basin
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Table 1 Statistics of severe rainstorm process in Changjiang River Basin from 2000 to 2020
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Note: The number of stations is the sum of hydrological rainfall sations and automatic meteorological stations.
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Table 2 Number of hours, maximum value and occurrence duration of

short-term heavy rainfall during 10 severe rainstorms
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Fig. 2 Analysis of the configuration of the

weather system in the Changjiang River Basin
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Fig. 3 Typical radar mosaic CR product echo characteristics of 6 short-term heavy rainfalls in Jingdezhen research area
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(d) 21:30 BT 25 May 2019, (e) 14:00 BT 7 July 2020, (f) 16:30 BT 8 July 2020

[ white square; stations with short-term severe rainfall (=30 mm « h™1)]]



A

1424

% 548 %

B4 B P AL RO R CR ™ i GHAA) 15 X2 BRER 45 8

70
65
60
55
50
45
40
35
30
25
20
15
10
5

| STT j= fih (SE 2R H7 k) FRAE

(a)2019 4 5 F] 25 B 21:30,(b)2020 47 A 7 H 1400, (c)2OZOﬁf7ﬂ 8 H 16:00,(d)2020 4£ 7 H 8 H 08:00
Fig. 4 Feature diagram of radar puzzle combined reflectivity CR product (colored)
superimposed by storm tracking information STI product (solid arrow line)
(a) 21:30 BT 25 May 2019, (b) 14:00 BT 7 July 2020, (¢) 16:00 BT 8 July 2020, (d) 08.:00 BT 8 July 2020

a8 40 km « h ', B R G 88 8h ol 18
(K50 km « h™ D FH FIFr=AsmfEK .,

o K 1 308 1) 00 2 30 7 7 S e o i 2o A b 2
PR ) — b [ KT X H 3 B R AR TR] A 5 [ 30k 3 A L)
[ 7% Sl A2 8 2o [R) — Hb o5, 56 [0 9 2 [R]7E BH 5 149 ()
B AR — 5 1 8 A BORR <A A AL, 2020
ETHSH . HEEMBE RN 4 A5 b RS
A1,A2 A3 A4(F 5a) , HFHFE KL E LN EH
P (&) 5b) B b 4 g i 36 PR 5 2 5k T 1R RS
3.

BT RG ALTET H 7T H 230 % 8 H 02
B RS 2 B AR b X, Ol TP S 0 B I I OK L B AR B O
13 ANEZEWAE 7 H 23 BF.8 H 00 B f5 K RN & 43 51
8.1 mm.7.5 mm,XEZ b 5 km & EMITH N
PP R WGEZ R 14 mo» s™ ' BIr DL AT 35 2 ) AR
ks, mar i R% A2 /£ 7 H 8 H 0609
A% o B L IX 7 R 55 B K AR BEE 13 AN E A
Wi KR A E 1 mm, KU Z B 5 km & B Rt ik
ZRVIE R KGR AE 14~16 m » s ' T DL A2 %
mfm b A sh . APl RS A3YE7 H 8 H
12—15 B R 4 ‘B 4 b DX, 7 of v 56 58 B2 I B K, ‘B
HMiE IBAIZMET 23 HF .00 B fe KW 1 4300
8.1 mm.7.5 mm, XNEEZ%k 5 km B EMIEH R
20m * s IEI'JEH% WP RZE (1 km DL F)WAH
16 m e« s " DA RO PY e M VU 20, B A3 FE R

AT mEgh, MRS AA7E 7 H 8 H 18—
21 I A% 2ok B AR M DX SR B R B K B L 13 A
E 5 ok A6 18 BF L 19 B 5 K F 48 4 24. 5 mm,
9.1 mm, MKEFZ E 4~5 km fy 78 XU G b X, XU
B 20mes '"FEZE 14me+s ', 5 km UL E¥ KT
RGBT 14 m s " Ef. B TAENHEN
POdE Xy, 2 F AL ER AT A4 ) 2R B8 Bl sk A I RS Y
gy i ST R R A IR .

S5 AT U < o A Wi i B S [ O B
A 22 25 AU E ) A 937 [0, Bl PG 1) AR #5380 L B A
“FNERN” . HF 7 A2 #] 3~5 km 1°F
B 037 1 24« DAARRE R 114 XU 4% e ik b T R 3 £k
s [ A B sh A 5 5[] B AR 4l b Jite A /K SIZ 450 AT
I T 32 St TR 3 T U A ) LR e, I R
N R A IR PN =4 X W ) = RAR )
WS B K

4.3 HEREHE .45 dBz 38 [O i &R IE
B%it

R BTN P v R 2 O D M 9 G R Rk
HOR AR S R 2 W R N RO R GEE 2. K%
TR A8 T 0T S 2 o I it 3 K A8 R 5 [ 9B 2 0 ) i
JRE R g (] 5 TR AR OG R DD o AR 6 YRR R R T A
H A RO R CR .45 dBz 5 [ 357 1 B Qus (Qus Y
PNANER S F /N PN AL DT RS

N R



5113 Wt A 2% - YL TG B Y 300 33000 DK 7 T 60 F S g /K [0 30 i iE 0 A7 1425

R4 H 0 %% <<10 km® ;1 . 10~100 km® ;2 & K Reo HATE T 00T B I 45 R (K 6) .
2% .100~300 km? ;3 2% . >=300 km®) & /NAT [&

& /km
B OO PRER VIV R 0D O

20 mi

R e——
-10-8-6-4-2 0 2 4 6 8 10 12 14 m-s'

Bl 5 2020 4F 7 J] 8 A BLI SRR K 3 00 A B S B KBS ™ Sl RHAE
(a)00—18 B} T IA DF I BE Lk /R B M H A 100 km 242 35 [
(b)FF TWP3 KUEE £k 35 W37 (XD 2 B33 B OXGRD A 13 A 34 114 d KR S
Fig. 5 The “train effect” radar puzzle and Yichun wind profile product characteristics
in short-term severe rainfall on 8 July 2020
(a) The 00:00 BT—18:00 BT radar puzzle outline and Yichun with 100 km radius range map
(b) Yichun TWP Wind Profile Radar wind field (barbs), vertical velocity and maximum rainfall at 13 stations
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Fig. 6 Relationship between composite reflectivity, strong echo area and hourly rainfall during severe rainstorm in Jingdezhen
(a) 6—7 June 2013, Zhukou; (b) 18 —19 June 2016, Nanxi; (¢) 23—24 June 2017, Neigaoshan;
(d) 5—6 July 2018, Jingcheng; (e) 25—26 May 2019, Chabao; (f) 7—8 July 2020, Gongcunwu Reservoir

(orange shaded: the 45 dBz echo area overlaps with the hourly rainfall = 30 mm)
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