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Features Statistics and Warning of Flash Heavy Rains
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Abstract: Based on Doppler radar data, sounding data and precipitation data, 537 flash heavy rain proces-
ses in Puer and Xishuangbanna are analyzed. Three short-time severe precipitation models are established,
including the flash heavy rain into the low centroid and weak convergence type, the low centroid and con-
vergence type and the high centroid type. In addition, comparative analysis is carried out on the features of
intensity, velocity, life cycle, vertical wind shear and interrelationships of convergence and heavy rainfall
duration, shear line in convergence zone and precipitation intensity, Dy, and precipitations of different
types. Then the warning methods are derived as follows: if meeting the following conditions, it is a highly
possible to see flash heavy rains. First, in the case of a lower centroid of echo in heavy precipitation, if
echo intensity is 40 — 45 dBz and not inclined, echo intensity remains unchanged by vertical direction,
H,, 4,—=>H,, overall length by velocity of echo intensity about 40 dBz is more than or equal to 0. 67 hin 0 C
layer, we can give warning time of 30 —40 min before flash heavy rainfall. Second, in the case of a high
centroid of echo in heavy precipitation, if the intensity of echo is uniform (40—45 dBz), the width of echo

is greater than or equal to 3 km on the edge of strong echo, overall length by velocity of echo intensity
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about 40 dBz is more than or equal to 0. 47 h in 0'C layer, we can give warning time of about 28 min before

flash heavy rainfall. Finally, the genesis for flash heavy rains is discussed.

Key words: weather forecast, flash heavy rain, statistic characteristics, vertical section, squall line
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(a) northeast air flow, (b) low pressure moving westward, (c¢) southern branch trough
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Fig.4 (a) RHI of high centroid echo in Heping at 21:00 BT 10 June 2010, (b) RHI of low centroid echo in
Zhengxing at 02:00 BT 31 July 2012, (¢) RHI of hail echo with gradient characteristics in Menglong
at 15:23 BT 10 April 2012, (d) RHI of hail echo in Longba at 20:00 BT 27 Jun 2011
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Fig. 5 The holding time characteristics of

different types of short-time severe precipitation
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Table 1 Time, place, structure, precipitation and shear of severest 10 flash heavy rains

Fit 8] i A5, e ] [& 7K it /mm [ 7K 1sf [ / min YIAE & /m o s7!
2010 4£ 6 A 10 H 21 i BN [5N 73.8 48 AR
2010 4F 6 4 21 H 15 B R VAT I R L 60. 8 60 4.8
2010 4 7 A 25 H 15 if Bk A T 0 62.4 45 4.0
2010 4E 9 H 4 | 01 i VLI AT 3k ] R L 61.7 60 2.9
2011 4£ 5 A 26 H 09 i B IR L 61.1 60 3.1
2011 47 A 14 H 19 W} T 7 T Ik AR50 60. 6 45 2.8
2011 45 8 A 19 H 03 L3 A% T 0 70.3 30 6.8
2011 4F 9 /1 4 H 01 B T B R0 64.0 30 8.0
2012 4E 7 A 19 H 03 i RN R O 60. 2 60 3.0
2012 4E 9 A 20 H o i L [N 70.0 60 4.0
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TR Y B () R 2

5 LI i [ K B A 1] B B 37 | 2 B
Yyt K 58 Fa 7K il R A

5.1 126 E35 451k
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B ARZ R TS 28 S (77 O R A
5B RS 15 i) Y28 4R (45 5 B 4
PrA .79 WO B K I U R A ] 191 39 7K SF- XUk ) 48
B 8 186 R R AIE (118 YO A Mo 2 VR B 10 5 1 SO
FITY g 4R A IRHIE (125 YO 4%,

5.2 BRABRNENEEEENE RHLESR
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SR AT 537 RS N ik A K [l 9 e B L Y B A A i
JE VL T 2 R AR 1) 5 5 K o R Y i 2R (A
R Z5 48, 23 YRR 5 7K B RE £ (Gl 7 3 0 s i 3
AR B IR 4 A, 28 YR [ KO g R LR 4R
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< km ' RR R K 25 S KUY S L R
TR K CE ) .
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Fig. 6 Base reflectivity and vertical section of squall line on 4 September 2011
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Fig. 7 VWP in Tongxin from 02:14 to
03:59 BT 31 July 2012
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Fig. 8 Vertical section of base reflectivity and radial velocity in Tongxin at 04:00 BT 31 July 2012
Vertical section of radial velocity at (a) 02:12 BT, RHI at (b) 02:12 BT, vertical section
of radial velocity at (¢) 03:22 BT, RHI at (d) 03:22 BT
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Table 2 The comparison of the echoes about flash heavy rains, the echo

about hail and the echo about other situations

151 3 24 5 T F# /km « h™! Ho ape FRRSE/dBz AN BUE I/ min 2 A A
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