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Characteristics and application criteria of adverse wind area
during torrential rain

ZHAO Haijun', LI Bai*, PAN Ling’, WU Zhiyan', WANG Qinghua'
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China)

Abstract The Doppler radar data of torrential rainfall processes in Linyi, Shandong from 2010 to 2017
are statistically analyzed to study the characteristics and its application criteria of adverse wind areas
during these processes. Results reveal that: 1) the occurrence and development of adverse wind areas are
direct results of the vertical circulations inside the storms during the torrential rainfall processes; 2) the
adverse wind areas present meso-y and meso- scales with different shapes in different weather types;
3) the precipitation intensity tends to increase while the adverse wind areas persistently exist, and the
duration of the adverse wind is positively correlated to the accumulated precipitation; 4) when the radar
identifies the adverse wind area at the lowest elevation angle with the thickness equal to or greater than
4.0 km, the intensity equal to or greater than 15 m + s™', the absolute value of the maximum radial
velocity equal to or greater than 5m - s, and the duration above 30 minutes, the storm generally
significantly develops. Relevant characteristics can be reference in forecasting storms and torrential

rainfall processes.
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Linyi radar product at 23;36 BST on 14 July 2017 (a. reflectivity at 0.5° elevation angle, b. radial velocity at 0.5°

elevation angle, c. cross section of radial velocity; white rectangle for the detected adverse wind area, yellow line for the

position of the cross section)
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Fig.2 The same as Fig.1, but for 20:37 BST on 6 July 2017
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Fig.3 The same as Fig.1, but for 16:25 BST on 22 June 2017
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Fig.4 Linyi radar product at 17:25 BST on 2 August 2017 (a. reflectivity at 0.5° elevation angle, b. radial velocity at 2. 4°

elevation angle, c. cross section of radial velocity; white rectangle for the detected adverse wind area, yellow line for the

position of the cross section)
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Fig.5 Linyi radar products 09:08 BST on 31 July 2017( a. reflectivity at 0. 5° elevation angle, b. radial velocity at 1. 5° elevation
angle, c. cross section of radial velocity; white rectangle for the detected adverse wind area, yellow line for the position of

the cross section)
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Fig.6 Intensity of the adverse wind areas and maximum hourly rainfall amount in affected areas
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Fig.7 Duration of the adverse wind areas and accumulated rainfall amount

PN

SEA EaR AR M, DG XU IX o | T A R R
SV AR, W 5% T & A ) AR 9 R

1) WRUX SR o 33 XGRE =15 m - 7 00 KUK
el A RHE R R =5 m - 7'

2) 30 R IX R B o SR IR AR R B, BB =
4.0 km,

3) W RIX AL E] . 5 A3 (R 30 min) f&
PLE

FESEBRL 55 v, Y 2 A R 0 2 33 XX 59

PSSy NEA BN WNIERZ KON R R PN
AT, ST 30X DX A 2 A R D0, W [l 35
RN 5 B, e X2 NI 254 1
AR, LB s A A PR S

4 Zig5itie
AT T 70 AX 1 7K T A5, I 5

J3E P75 o TG ¥ ) JSE SN R /N RUBE e s
SRS RHEREST T X700 438 T 2010—2017 4



24

BRI SRR UK A K0 TR 133

e O b IX 5% TR K Ao R AE AN A R AE 34 5t R i
X Fe B 22 5 (1 JE L, e v A 9 1 3 XUIX e K
TR R VAR I B R AR SRR AR S BN R
JEEAS R I T LBk 55 TRl 225 Y
FilHE

1) Z& R AR e, XU PRI 0 A0 0 e 1 it XL
X R A R ) B R R 5 86 X R 3R B RUBEEFI
vy R, R SAEAR R ILI T A BES

2) Z YA FL M I 335 AKX A D) AR 45 s
RRFIE Ko il o R B A y H ROBE I KUIX, 24 8]
AR LR AL B 2% 18 mA5E WiF N, X6 O 20 UL R o, A
REXRIN 2] B rf RUBE 396 KU X BT RS TE 34T, LA B
BRI y o RBE S XX A2 &, JE R 3T 2
SR B~y Hp RS R IX 5 6 T 2 I Ao A O )
43 PRI, 32 1 A AT o 0 A T {000 % o A e
RINZA vy R, 7EBR X0 I & 5 B 1 o7
FTREORI B B Hh RUE 306 IR IX 5 AT S E 2 N 2o i
WL B 3 KUK E o 224> y v RUBE, RS2 i B Be
ZAE N TE W A R S e B B BRAE AR S A
0%t o

3) 300 R DX R R /)N B R R RO, R S
(] 5 2ot i BRI R R 22— 8 IR OG5 2 S IR AT Ay
PUIEE KX, HEE =4.0 km BEE=15m - s
A ) 3 A o (B KA >5 mo - 87 HLRREE 5 MR
(B30 min) LA b, KU 3 BH I8 K R, R DG ARRAE )
FHF TR XU RN W 1 R

IR G A B ) B A I U R AR A
WFORL 3 #r, B — s AR P Y 7] Bt 77 78 J) BR
P ZHWEE S LR IEAFEFRE
S, W] R BRI TP BEA fig (BT ASRE ) WL
FE X, GnfEAIR s 2o e AR 10 5 TR k1%
Tl S, AT B UL AN 21595 XU X, 3228 5 S AR
)85 SRy A58 ) T RE A O, 2Bl 55 Hh R iR 2 Al
S B2 25 N ARG 2 W, 1 3 KR 25 4
TE43 Mo WFFTId R vp 2 B, 1 IX 3 A e ot
T Z ) B KUK AR AR A — o 26 57, B TR S5 2 AR
iE— 25 AT 5T -

S 3k

(1] RECAR  MRER S, R0 30, % RAE RIS )i [M] .4
R b5 % A, 2007 :328-393.

(2] /NG BEF5 0, REAE R, 55 28 H R H A R Sl
FNFAIMY, dbaT g ik, 2006 :82-129.

(31 skimive, Abfl, F55dE, % 23 $R ST IB VOR e iR

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

KA B AL C /48— R Eis 2 TR R
BRI T8 SO i R A, 1992:68-74.

ST, WRIRbR. 2230 0 P ] Y B R IR S () ]
R AR S#4R,1995,6(3) :373-378.

B, NRIF, AT/ ST SA TEA S O BT =R
JRidth 2 T V& X R RS A ar B [ 0], A%, 2009,
35(3):21-28.

TR, EIEYE, BSCH , S5 AT R X — Ik F = 2
TR A 22 38 3 R AT S B [T ]. v )t
K% ,2014,33(2) :548-556.

T, Pk EE K SR A Y S 0 DX Ok
IR AL S /N REER G M [T ] AR, 2014,
40(3) :297-304.

WIS, MR IR 3. 2 W i K R B OB T 5
T LM 65 RO i, 2000 113-116.

P, Pk s R AR AN R 9 220 42 1)
FEGFE AT ()] AR ,2007,27(5) :557-563.
A, IR 2550 3, 45 B IR A IR R EER A
I BE J7 3 A R R R BELT ] A%, 2013,39(3)
265-280.

FHIR, WIS IR, A 20 R IR ) S BOR
TEXTUR R AR i 0L T [T ] U8R B2, 2007,
27(6) :695-701.

STENSRUD D J, BAO J W, WARNER T T. Using initial
condition and model physics perturbations in short-range
ensemble simulations of mesoscale convective systems
[J].Mon Wea Rev,2000,128(7) :2077-2107.

i - 223 8 TR S R R ROBE AU [ D ] 1
ot M RUE L LR 2, 2006.

WK T 25 ) 7 IR A2 1o 32 BT 1) U2 A5 R 0
[ D] KHE: RHEERA,2010.

Wi K, BRSS9 IR IXC A [l 95 36 728 55 9 00 3 R
YGRS [T ] BRI F ,2008,27(2) :127-134.
LR 2 B 2 TR AE S5 KA (5 BRI L ] AR BHE,
2017,45(3) .477-484.

(ETr, 25 W, % D RER IR RN Z L)
GETHRHIE T ] 3l R 2441, 2004,20 (4) :391-400.
EBAE R %, £R 25, 4. 2011 AE VL5 0 Y 7 R 2%
X H T L) ] U8R ,2015,35 (4) :497-505.
DAVIS R S. Flash flood forecast and detection methods
[J]. Meteor Monogr, 2001,28(50) :481-526.

FFME R B, 55 TRMM TR 8 S AR 3
— KK FE TR K 25 BT [T ] 5 4, 2017,
75(6) :966-980.

PR, i B, AR, S IR R iRk 1 520 &
SRy BECRRAE [ ] PR 44k, 2018, 38 (3)
57-66.



