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Analysis on radial velocity and ultra-low-level jet characteristics of
four torrential rain processes

DIAO Xiuguang, HOU Shumei
(Shandong Provincial Meteorological Observaiory, Jinan 250031, China)

Abstract Using the Doppler weather radar data, combined with the sounding data and precipitation data,
the mean radial velocity and ultra-low-level jet characteristics of four torrential rain processes were analyzed.
The results show that four torrential rain processes had higher K value, smaller temperature difference between
850 hPa and 500 hPa, abundant water vapor and weaker vertical wind shear in middle and lower layers.
Similar flow field structure in low-level and “S” type zero radial velocity contour of four torrential rain
processes indicated that warm air advection was occurring.30 mm or more hourly rainfall occurred when the
ultra-low-level wind speed (from radar VWP products) reached 10 m+s™ or above and wind speed difference
between upstream and downstream radar exceeded 5 m+s™'.The ultra—low—level wind speed reached 12 m-s™'
or more and wind speed difference between upstream and downstream radar exceeded 15 m «s™', the
precipitation intensity furtherly strengthened and maintained. The establishment and maintenance of the ultra-
low-level jet,and the ultra-low-altitude convergence between the upstream and downstream radar provide the
energy, water vapor and dynamic conditions for the development and maintenance of the precipitation storm,
and play an important role in the formation and persistence of the heavy rainfall.

Key words ulira-low-level jet; heavy rainstorms; warm advection

s B H7:2017-06-06; 1&£1T H#A :2017-08-02
ELTE : ILARE A REEE 4T H (ZR2016DM20) ; (7R 4A S 4R RHIFT H (2012sdqxz05 ,2016sdqxz01)
EEB N : A5 (1964—) 5 W58 B R im G TR, T2 EE KA EH B HMFIT TAE , radardxg@ 126.com,



AT AR A YR F R I A A A A ) TR MR (R Y g S AR A 47

TR A B S B B AR R e IR TR A W
7K IR R BE TR A 10 L T HE s FI K RZ 4544
BOARFRE o (K25 2P MRS A 76 ik B2
S <01 O NG WS 7 Y = B e = I A o Y
THzazh, A TR R KR E%T HH 2% 8
KATHIBFOREXT 2008 4F 7 H 22 H it 254K
Z R T ROBEARRAE 20 BT 2R B, 98 [ B 5 AR B AU
FOBERBAG 25 200 08 28 37 M HL g A AT 8 2 A0 5 it i
BRI b R B A B R R, MRS A
253 ) R AR E I8 BRI M b DA [m] 248 8 R R
PSR XS L4342 W, AT 25 2 A 114 34 o 0T 2% TR G
R 1) B W 8 R s 1R . R D u
201247 F 7 W v — U SR 7 XK 2% T O AR )
Mrebde %2 38 B XD AR 1 AR 25 S0 76 X0 3 fi
RAMAEREP AT A HEAE . IR, K F
ol DX I ) 2 TR L A R A g P 1 i A R R AR R
e R R T R E A G K il N 2007 4E 7 A
18 HEF R RZEM (2011 4E 7 A 25 H 2L KA 4%
FRE RN AR 2 AH G, (A St f e KA
TN AR A B AR S T, 1 R T X A T AR
FRIXERE

AR R T S0 R GE 53R 4 28 IRV 5 AR <
Jie AR 5 P AR L B AUE S TP IR JE R G A B
VEFIY o BTk 4 YRl K ¥ F g db ( 1T i) w8
PP IRt Z [A] B DX Ik, 4 OR ZE S FE AT 3 K& T
IRV 25, Bl 2015 4 8 H 2—3 H 2016 4 8 A
18—19 HHI12016 4F 8 F 24—25 H s[5 1 #2, 1
WE TR S5 P14 262 B 2015 45 7 H 30—31 H
SR RN AR o I T A RS A R 7 R, 4
B RN, X 4 YRR % T 32 e e 3% 7 400 1) 1 7 A1
25 RS RFIE AT T 34T, A B R A I i W R
bl 3 T P 55 R i —SE T R U S5

1 PB&E/KSER

2 e 25 Kl A AR 2 A [\ 52w, 2015 4E 7 F 30
H 15 Bf—31 H 08 B, L1 AR Hh ¥ R peg 50 1 X 1 0 2%
RIS 22 R (R FR 0730) ,24 h BE7K & UL 1a,
K 1a & 30 H 08:00—31 H 08.00 FHFHHH S5
NIk 24 h BEAK &, A 24 ARG IRFNZRT, 6 4>
REHHBR W, e KFEK & 149 mm 3 AE T
e SANEP SN SUMNI NI AN &
7 95.8 mm, 31 H 00:00—01:00 ¥ FEHA 5

Ui, XSG 3 /N e KR 7K A 112.6 mm,
31 H 01:00—02:00 HEAESC Bk Beule kb
B K i LI 32,30 H 21:00—31 H 0700 i%E4E 10
h 5 KN K S R A ) 50 mm (A2 4% X B 5 0
D ) XL FR Gu ke K o B, HEREIT ]

ZARKE 520, 2015 4£ 8 H 2 H 12 1f—3 H
08 I, ATt 08 R L AR b0 e X 0 2 W S i A
I (f8]F% 0802) ,24 h [F/K &= UL 1b, E 1b &2 H
08:00—3 H 08:00 [F 5 g th i < 5 MY 24 h %
KEL A 14 SRR, 7 A0 R FR N, e K
FEEK i 223 mm H B0 7E B R U B R P b T R4
W3k 5 < /INBF R 7K F R 102.5 mm, 2 H 19 00—
20: 00 H IUAE B R | XI5 I 2l e KR 7K iRy
104. 1 mm,2 H 20:00—21:00 H P 7E B R H g a2
Uio B R/NETFEKE DL 3b,2 H 16:00—22:00 %
226 h #H BT /NS R K BB AT 50 mm [H5RFEK 3
H 01:00—08:00 j&4E 7 h #3301 /INaF R K 12k
1 50 mm f 58 R K (AR X 38T G WS B 7K ) o

ZARFEA R, 2016 4F 8 J1 18 H 14 Bf—19
H 08 B, yi7 b 25 B R AL AR b3 b X B0 5% R Jmy 358
KA (FFK 0818) ,24 h /K LK 1e, & 1c J&
18 H 08:00—19 H 08:00 [F 5 2 Hb 1 < 52 LI
24 h [FOKE A 12 DSk BN, A0 IR 5
W, S KRR & 112 mm W BAE PR 2 3 5 6 R ) b T
S5 Wk B A /N K &R 60,1 mm, 19 H
04:00—05:00 H BLZEAEH 3, X 8k A< 52 LI 3 3 K
JNBFREE K B 77,2 mm, 19 H 05:00—06:00 H HH7E
LS o R/ R K & L 3¢, 19 H 03:00—
07:00 F#4% 4 h #H BT /NG BEZK G i 50 mm 1Y
SR PR (CELAE XA M sk K ) .

ZARAE R B, 2016 4F 8 ] 24 H 20 Bf—25
H 08 B, y7 b 25 g R AL AR b3S b X 30258 R Jmy 358
KERM (fATFR 0824) ,24 h FE/K LA 1d, & 1d &
24 H 08:00—25 H 08:00 [F 5 2 Hb 1 < 52 WL
24 h [EIKEL, AT 9 AN I8 B R, 2 A4S b K
W LR P 7= HE A K i 104 mm, d5 KPR K & 153
mm 3 IUAE AT b B 5 ] 58 % b AT A< 5 L il e
/N K B 73.5 mm, 25 H 05:00—06:00 H B
FETAG AR, D8 S5 W0 3at e A /DN i R 7K oA
117.7 mm,25 H 05:00—06:00 H BL7Ew bk 11 B
BN o B R/ K 5 UL 1B 3d, ZNE [ K i = 50
mm (A5 IR M 35 5K ) B FFEERS[E] 7 h,
Bl 24 H 21.00—25 H 03:00 1 25 H 04:00—
0700,



43 GIEE S

EE 537 &

T

) A

BT 24 h Bkt (B mm) (a.2015 47 A 30 H 08:00—31 H 08:00,b. 2015 4F 8 /I 2 H 08:00—3 H 08:00, ¢.2016 4F
8 A 18 H 08:00—19 H 08:00, d.2016 4 8 A 24 H 08:00—25 H 08:00)
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Table 1  The environmental parameters of four torrential rain processes
I IC2 R o/ {FE I/ A
SR/ EES G A _ _ _
S .. KIR# W2 BTHER (g-kg™) (m=s™") / W/ (°) (m-s™)
I [a] PRAS i CAPE/
C At/ C LI/ C . 0~ 0~
(J-kg™) 700 hPa 850 hPa 925 hPa 700 hPa 850 hPa 925 hPa
6 km 2 km
20150730T20:00 M 34 26 -2.9 830 6.3 16.3 14.9 7/255  9/220 127205 7.4 2.2
20150730T20:00 = - 40 23 -1.9 584 10.3 18.4 19.2 4/25 4/5 87265 14.1 7.1
20150802T20.00 # - 39 26 -6.3 680 9.0 15.3 19.1 6/285 137230 11/215 4.0 5.8
2015080272000 =) 39 28 -8.2 4 000 11.8 10.3 18.0 47260 6/220 8/195 6.1 3.9
20160818T20.00 - 34 24 -1.2 200 9.6 12.6 16.9 6/265 7/245 8/190 13.8 6.2
20160818T20:00 a 42 24 -2.7 920 11.8 19.6 21.6 8/285 4/250 4/175 12.4 4.0
20160824T20:00 = - 35 22 1.1 0 10.3 15.3 14.9 2/280 37240 1/185 6.3 2.0
20160824T20:00 = 42 23 -4.5 2 030 11.8 17.3 20.3 4/270  5/185 4/175 6.0 7.6
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