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Observation and Analysis of a Hailstorm Event

Based on Multi-Source Data

LI Cong JIANG Youshan JIANG Di LI Li ZHANG Pengbo

Nanjing Meteorological Bureau, Nanjing 210019

Abstract: The hailstorm process in Nanjing on 28 April 2015 is analyzed by using microwave radiometer,
wind-profiling radar, laser precipitation particle spectrometer and other automatic observation data. The
results show that: (1) The combination of cold air associated with cold vortex over North China stretching
towards the south and lower-level moisture air was found to be the circulation background of the severe
hailstorm in Nanjing. The transportation of upper-level cold advection and lower-level warm advection
strengthened the formation of the extreme unstable atmosphere stratification. The lasting of surface medi-
um-scale convergence center and convergence line played the triggering role in the hail weather. (2) In the
hail clouds, strong updraft transport of low-level air sensible heat and latent heat led to significant increase
of ambient temperature above 2 km altitude observed by microwave radiometer. When the hailstorm was in
progress, continuous convergence of low-level moisture air and the hail fell into the melting area, causing

an increase in low-level relative humidity and vapor density. Integrated liquid water (ILW) showed doublepeak
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structure. When the hailstorm process was initiated, ILW increased rapidly and reached maximum, which
indicates the beginning of severe convective weather. (3) Comparing wind-profile radar products in 3 sta-
tions, various vertical wind fields were observed in different regions. The hailstorm process in Luhe was
closely related to the deep vertical wind shear at 0—6 km and the upper-level jet stream, incorporating
with the mesoscale cyclone on the ground and middle-level mesocyclone, which made the hail process very
intensive. The east movement of trough in lower troposphere was observed when Nanjing was hailing,
while the vertical wind shear at lower-level forced continuous hail shooting at Gaochun. The conclusion
makes a further understanding of environment condition about vertical structure during this heavy hail-
storm event. (4) The micro-structure characteristics of the precipitation at Luhe and Gaochun is discussed
by using the laser precipitation spectrometers. The different droplet spectra characteristics corresponding
with different precipitation types, the raindrop size distribution pattern in two stations basically showed
the form of exponential distribution and multi-peak structure respectively. Gaochun monitored hail with
maximum diameter of 15 mm and Luhe was 5 mm. The raindrop velocity distribution both showed single-

peak type, and the terminal speed of particles during the severe raining period was between 2 and

S5mes !

suspended high strong echo area and TBSS.

. (5) The severe hail supercell storm at Luhe showed typical features of hook-shaped echo,
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CI—1

ALV W R AR B ZE TE T e A2 b st X B
BAWRBEWEHEIRERE ER A FHRE R
BB X BET E R XU KT A 8 R MR R X IR R
(Zhang et al, 2008) . vKE K< & A 0 0] £ L R b
PESR L B AR5 TAEE O NIRRT 3 P 21 Ak 45
5 THI 0} A A ¥ i 3 i A A Tl AR A b oK R R AR
17 7RIS CBK 3 77,1992 25T 55, 2011 R S H 55
2011) . fEm st X3 10 4R Rk SE it . 4—6
AUV T B i B R e B R R R E R IR A
JE R LT B s B — AL T VA 10 e e )RR S L B
BRI E IR 2 N by i U 5 R A UK R A
(4N 2005 4 4 A .2007 4£ 5 H.20104E 3 A%, I
B8l R 2R 25 08 (199D WG VL IR A4 B B R RIE #4r hy 4
25 H PO A A5 AL Ve WA AL L O B R TR =S R g
KRS EC RS SR — & W BRACE .
GR IR AR AT 57w (2013) 38 3 S8 AR L ¥ i 5T IR T
P HiL DX KRS R AR ) B IR A AR G v i 3 A
9 VKT 1R & XA T VLR 6 vk R A 8 28 A
s H AR EE . bR W TR KR RRAE . VKA
K2 A E SRR il % .

AR B Y 3 SO N 15 £ 8 0L FH 3 8 X O

KA G B AR ep XU R 48 3k A] DA 4 R AN [R] K
ARAF I ol |23 KA 55 TG 23K B e B L I TA] Y
AR A, o 22 30 T L VI R SR T AR 8 S I I DN 1T )
o S ) I B T A O Sk A B L ST I AR A3 KR
Az WK BE S R K IR 28 AR R AE (Knupp
et al, 2012; Ware et al, 2003) , 34 5% F Ji% 3% % 7] 52
P& R K B A A Sh U, BE 4 K g B shid 3%
4 AR = 3R Rtk (1 <RIV E AU K Y 3 S UIRTIE '
i Lo AR e R 5 WL A 25 B8 B R 3, 78 R A Tl
RABBOR BT L R MR . R T AR T AR B R
G AR BRI A [F) 1l DX ) 28 RN L KR 55 K 5
PERAWHAT THFIE. #6555 (201452015) ]
TR R S T XU R B 3k 0 i 1 AL T — K
KA AR o = AR, 1 [ R =S 3h A8 it
VIR T 3% 2 RGP IR G A Y DL B R R
W XA HESE (2009) B 5% 3¢ B A0 I8k 668 S 42500 2] 1
Xof L 2 A2 380 e J2 L BE L AKVR S R AR R AE T A R
WX I R G BRI S B ARG AT RS
(2012) XL BT P UK UK R AN Bl kA7 T X EE
i 1 AR T FS D A S T A A R AR AS K S

T S G I AR I S (=0 N = N G i o
(2010) F I XU BR 48 B 3k 40 A 7 — UK & 3 72 458 1
XU 26 B Ik BB T KA FNe 25 AR I ) L JF
i 20 3 53 A7 SRR L B R P IS R R AR G W



1086 A

% 843 %

O TR 15 e FH oA 0 B 2 9 45 SR A P B ZKORE 1 11
T F R AR (BR 4% 55, 20135 JAI R W] 45, 2015) , 4=l
P4 (2013) F) T ¥ 35 SO0 I — Wk 2% 35 R A T AR
FRAEW AT T3 Hr . 288 R AH R W) iz v
B B o R B AT A N 45 R R AE A 0 5 P (R
BRI AE L 2015 5 B B FI (RN 5 2016 5 & 7 4 55,2015
TRIY A, 2016 5 KO HE A5, 20145 JA 50 55, 2014) o A I
I 3T T4 b A Ak AR .

I 22 D5 LI B b 0t Tt b DX K RS 4 R MR R
R A KR LA i A LA 9 AR A 2 0L A
I A SR FH b T B v 2 0 ) | R T b DX A IR
St RUBR 26 B L RN 1S L 2 Ok AR BERE, X
2015 4F 4 H 28 HE§HL K& KK AT G 5 500
AR | RUBE R 3 AR i 3 B D DR 4 O TR AT A T
PR BT B0 E VKT R A W I 9905 rh g o2 s I X
T DX VKR A L ) R i DR Y S R R A AL
R4 T 2 TR AR W I 1 R A e e SR kS

1 BRAIT

AR ST A A BB A UKL A AR 2 H e s
T R AP BERE i I 7)) [ 52 A v U4 i 3t
PRI T BORE S BTk 75 WL 3 | e T L 2 DR
LRRIRGURE, /N G Ul | iR 0 T S EORL M R £
EE IR GORE (BT 1 O 2 SR i 1y B A

W AL
1A TR

@ [LpEg T
LIS L

32°N

31 T T T
118 119°E

BT P 2% AR {308 L 53 A1
Fig. 1 Geographical distribution of meteorological

detection instruments in Nanjing

T 8 G A5l MP-3000 A ] 4 7K ~F- 1 %)
10 km KA 2 AR X IR B K IR L S A K 55
e B BEZK .6 min FHE— K. OB ST RO
JER R G 5 R 58 J2,0~500 m & A 50 m i i
— AR, 500~2000 m {5 B F4F 100 m b — A
Bt 2~10 km 5 250 m iy 5 — A% .

OTT Parsivel2 #6350 LEOE I &
by B Ak 1) 1R R 2 R I SR S R LG B # 1
W KO - AT 4325 5 3 () I 00 13 I K ORE 7 114
ROEEFN . Parsivel B KR35 I it R 3L 45 32
AN RO 3 G A 32 A T H ok RUE I 4
PG A 0. 2~25 mm 3 B RS A 0. 2~
20m + s L SRFERIFE A 1 min, AR HE & R OUL I 2 5k
125615 B Parsivel BE S 153 1 5 I 5 7K 58 B2
R KR F R SRR K B L B K IR 1) B L RN TR
A 5

2 RAEUMHIH 5

2015 4F 4 J 28 H 18:00—21:00 F§ 5t [ k1A
[ R RN € N W T e ¥ 3 VIR /T S
A3 AT WM E KA (R DT EFEL, it
A 18 G LA KX A H B 5l B RUR
Wik 10 B (K 24.8 m» s 1), B4 HL X B
BF iR B 7K, SR K /N T 5 2k 20 mmo« bt N
X A Bhuh BT RGBT 30 mm, 44 R 50T A .
AN 0 B A A W A ok T AR R

M 28 H 08 i} 500 hPa @45 R F (K 2a) . &
] DAl v PG P Ay & e Y v R S AR b b X A 1
WEEH, Hode (564 hPa, — 20 C) fii Tl Jb 4 #
(38°NL116°E) , ¥ I & il v& J5 T 7% AR A i %
WAL T e By B Y I A A — R R 2 45 1 KA B
AV 2 AU VEAC B 7 p ot XL T A R i
R PE AL SR . 850 hPa b (& 2b) 1N 54 #
EFAEAT — AR FR GEAFAE AR J5 &R XU B A2 B
F R %0 5 7 B A2 AU v i G O i 4 o i X )
VLR AR — i fE B N, R B . b B b (&
W) R AL AR b X 327 W AR RS 45 1 B Y K i
L 30C, HE TR SRS MAMZRIE SR
b RRJZE M T AR ERE G R M T A F
(OF <A P L

20 B CEIO m s ek b o R I AR
MEEUEm . e EAR S Y BT



oM A B —OKE R R R B9 2 R GERIL o3 A 1087

x1 201554828 HERESEUNEEELR
Table 1 The hail event in Nanjing on 28 April 2015
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(a) surface pressure, (b) K index, (¢) integrated water vapor, (d) integrated liquid water

(Dashed line is the onset time of hails)
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