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Characteristics of Doppler Radar Radial Velocity Images
for Heavy Rainfall Events in Xining

XIE Qiyu' WEI Guocai® ZHANG Lingzhen' ZHAOQO Juan'
1 Xining Meteorological Observatory of Qinghai Province, Xining 810016
2 Qinghai Meteorological Observatory, Xining 810016

Abstract: The characteristics of heavy rainfall events on the Doppler weather radar velocity images and
their early warning indicators in Xining from 2010 to 2016 are analyzed. The results show that the adverse
wind region (AWR) on radial velocity images often occurs in the case of heavy rainfall events in Xining.
Type- ] ~AWR is slightly more for the mixed heavy rainfall and type- [ -AWR is mostly for the convective
heavy rainfall during the directly affected heavy rainfall events. The AWR moves mostly northeastward in
general. The occurring times of the AWR have certain lead times before the beginning of heavy rainfall
events, and heavy rainfall falls near the AWR and its moving path, that is, the AWR is not only a time-
based criterion for issuing early warnings of heavy precipitation but also a useful criterion for identifying
falling areas of heavy rainfall. When the shear flow field in the AWR is convergent (divergent), it will en-

hance (weaken) the development of heavy rainfall, and the time of the convergence (divergence) is ahead
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of schedule the beginning (end) of heavy rainfall. At the time 1 h before the beginning of heavy rainfall,

the vertical wind shear is the largest in low level and the smallest in middle level of the mixed heavy rain-

fall. However, it is obviously large in all the levels during convective heavy rainfall. The changes in wind

direction mainly show deep and warm advection for the mixed heavy rainfall, while they are not obvious or

there is warm advection in the low and middle levels for the convective heavy rainfall. The maximum echo

heights and zero speed layers are higher for the convective heavy rainfall than for the mixed heavy rainfall,

but there are smaller differences on the whole for the convective heavy rainfall. The indicators for early

warning of heavy rainfall by comprehensive application of the radial velocity are obtained, and the accuracy

rate reaches 78. 6%.
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Table 1 Characteristics of radar radial velocity of heavy rainfall events in Xining from 2010 to 2016
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Table 2 Beginning times and distances of the AWR and heavy rainfall in Xining from 2010 to 2016
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Note: The AWR during the same process is marked as “appearing” because it appeared in different areas and did not move obviously.
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Table 3 Radial velocity, shear value of the AWR and precipitation during heavy rainfall event on 29 July 2012
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Fig. 1

Position of AWR and centers of strong echoes during heavy rainfall events at 18:09 BT

5 July 2013 Ca. ¢, 21:17 BT 29 July 2012 (b, d)

(a, b) radial velocity, (¢, d) radar echo intensity
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FHE VBT 5 o6 7K H Ak 2 4K L B R AP T SE DL 2003
XX HEAPE T, 21:00 PG T B K IF 46 306 R IX F]
TN () B B K T A i (] B2 1 1 57 min, 05 KUK 5
SRR LRI BE B S 12, 1 km (58 2), A 0L, 38 X
DX 5 [ 7K 14 000 R 00 B A AR 4 1 45 s A L 5
Wi A e gt KU A A S A R S B — S A
/N R I Fo B 3 T A 5 A K ) 39 DXL IX s AN A5 R
DX H B B3 A 4 T (1) 3% 5 5 ek 7K R ] A 5 1 A )
T A T L AR 305 XU X AT LS T 5 8 K ) 7 7 S
A RIVHERT T — I 20 56 13 7K 1) £% 2l J77 1) A0 i B
DX AT 38 2o 53 XL X ) % Bl 3k J3E M 5 1) 1 4 Al
it e 7 I [ K 9 X B

2.2 GEFEJKETHYE B KIAHHE

2.2.1 #AHARMERAEF K

DA 22385 8y T 35 45 ) 2R RE BCHE 1AL VWP 7
S 3 B P 7 5 6 KR A T XUV AR RRAE L 2. 7 ~
4.0 km HL)E 4. 0~6.1 km HH 2 .6.1~9.1 km
i )2k BLLASR BEKHT 1 h i XU o i (3R ),

FE A [ AV CRAZm « s~ I IF 5 QX
(4) (R 75%5.2016) .

| AV | = Vi + Vi —2V,V,cosD D)
Aorp VOV R e R R D S 2 R
=,

PO TSR I K HT 1 h ARG AL 2 Y T XY AR
BIEAr 5 14.6.9.8.,10.0 m » s~ ', B3 H X Y) 48
)2 R )2 i/ Horp R A P R K 2 B R
A R R E A B 12.2.6.3.8. 4 m - s,
R ARZ Bk 2 /N R WTR A 1 5 B K A TR 5
R P 5 0 I 1 5 R K T B XLV AR 45 2 S IR A
S8R KA K B R R R AR E M 2L 4 il ik E 19, 5,
16.8 m=+s ',

KERZZ NW R 2L NW N h £, 52
Z A N # NE, HARG HmEKIRZZ W W, &
ek 66. 7%, RV NW I NE B £, &S 22N
NE ; % i 14 58 B K AR Z 348 NW L b G 2 208 N,

MR B AL K B TR A MR SR B K AR 2 Sy SW 4%
] NW . NW #a N, SE # 5 S, =Ff & LA
B T3, )2 e N B ) ELS el W
WA W AR F- 0 )2 2 e N &% i E 2
T BN H 2 R 0 45 2 A R L HL e ) i 2 XU ) AR
BRI X e 2 R ] ) 4 2 A e ) e B KU AR BN L B
T AR —rh— 5 J2 0 B8V i B O IR R




el

WA B4 P T RR EOK Y 25

I8 4 16 9 E 1AL R AR AF 52 275

I SF- 3L 5 W U PE R R K AR R 2 O R 2 ) NW L R iR
ST LA L B NW B NG 85 55 1R 7 i o
JZLLNW #1i0) N o £ G BBFI . 5 2 2458 N &
A E&ZHh NW B N BISE 3 A B &5 501G 2 A

2 WV .
2.2.2 BRRKEOEGZGEREREE

B VWP 77 i | “ND” H B 5z i J2 € XN
S5 A I 3 v B CBRAE < ke s TR 2% 55, 2006) , 25 2R
Fdo ATUL LU TSR KET 1 h A9 B K [l 3 R B A
9.1 km LI b, AMEF 15. 2 km, H LA 10. 7~
13.7 km R £, & L F) 80. 0%, o A M

55 [ 7K B R BT 0 R FE R E 13,7 km AR L, SE{E N
12. 2 km, X MRS B K BR 1 B A0 B P (E R
13.1 km,

TR )ZE L VWP 7= f R KGR () 3R
HYIH R B2 CRAT km; F TR 5E,2006) . H
F AR PG TRREAKHT 1 h i FHE R 3. 4~
6.7 km, HPA4.9~5.5km N, 5l 66.7%.,
Horp R AR K )2 S AR — B0 E
Sy 5.1 km, 3X AT RE SO TR AE PR R K TR B J X i A
A 1 8 B A [] 5 X 3 2 8 8% 7K R SR 1 S8 (B I, R
5.4 km fH G E 2258,

R4 2010—2016 FFETIRMEKET 1 h WEERKIFRHE

Table 4 Characteristics of vertical wind field 1 h before heavy rainfall events in Xining from 2010 to 2016
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2010429 A 20 H 12.0 SE—S 8.5 S—SW 13.7 SW—W 13.7 4.9
201148 A 15 H 13.8 NW—SW 7.3 SW—NE 4.0 NE 10. 7 5. 2
201345 H 7H 13.7 NW-—N 2.0 N 10.5 N—NE 13.7 4.3
A b 201348 A 22 H 17.5 SW—NW 2.0 NwW 2.2 NwW 12. 2 3.4
i "2015 46 H 28 H 17.4 NW—N 2.3 N—NE 4.0 NE 9.1 4.9
201547 A 1 H 9.1 SW—NW 3.8 NW—E 14. 3 E—NE 10.7 5. 2
2016 £ 7 A 7 H 10. 4 SW—NW 4.0 NW 12. 8 NW-—SE 13.7 6.7
2016 4 8 H 22 H 5.2 SW—NW 16.9 NW—NE 10.0 NE 13.7 6.7
15.5 NwW 10. 2 NW—N 6.5 N—NE 13.7 4.9
2011 4E8 A 14 H 23.3 NW 25.2 NW-—N 7.6 N 13.7 S
201247 H 1H 15.6 NwW 9.1 NW-—N 15.4 N—SE 9.1 5.2
Y2012 487 F 29 H 10.0 NW-—N 7.1 N-—NE 12.8 NE—SE 15.2 5.5
201348 H 27 H 21.3 NwW 25.2 NW—N 10. 8 N 13.7 4.9
2016 4£ 8 18 H 27.2 NwW 17. 4 NW-—N 19.4 N 13.7 6.1
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