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100km X 100km 1 4 5
1
Tab.1 Examples of severe convective rainstorm
and hail GMT 500hPa
mm _ < 9
1 1998 7 23 15~18  15.0 1999 52 12 # 1 T=Ta=5.0C
2 1998 8 11 14~18  13.0 1999 5 28 14 40~15 10 T-T,<4.0C T =-10TC
3 1998 8 18 18~20  16.4 1999 5 29 13 #
<12m s
4 1999 6 13 00~06  12.0 1999 6 12 15 #
5 1999 7 4 21~24 345 2000 5 24 19 32~20 00 T-T,<5.
6 1999 7 11 00~06  12.0 2000 5 28 14 40~15 10 e
7 1999 8 13 12~18  19.0 2000 6 11 13 45~14 05
8 2000 6 23 18~24  18.0 2000 7 17 21 52~21 56
9 2000726 12~13  14.0 2000 8 14 18 44~19 00 _ _
10 2001 8 28 00~06  13.0 2001 5 17 18 06 T-Ty26.00 T<-12C
. T<-15C =12m s
2
3
6
10
500hPa
40°N
5 T75°E
6 12 3.1
200hPa  35°N~
50°N 5
5
—=40m s 57.6 m s la
1999 8 13 200hPa
5 ~8 4 3
10 3
40° ~45°N —=45m s 58.6 m s 1b
1999 5 28 200hPa
500hPa
10
1 3 3.2
35°~45°N 850hPa
=
35°~45°N 75°~85°E 8m s 13.4 m s

<3 45° ~

2. 1999 8 13 00
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Fig.1la 200hPa wind field on August 13 1999 rainstorm Fig.1b 200hPa wind field on May 28 1999 hail unit m s
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Fig.2a 850hPa wind field on August 13 1999 rainstorm Fig.2b 850hPa wind field on August 14 2000 hail unit m s
3.3
2 g kg 2

Tab.2 Specific humidity of severe convective rainstorm

and hail unit g kg™!

850~ 500hPa 850 700hPa
850hPa  700hPa  500hPa 850hPa 700hPa 500hPa
8.0~11.9  5.0~7.0  2.0~3.7 4.4~11.5 3.0~6.0 0.4~2.0 S00hPa 500hPa

9.6 6.0 2.8 6.8 38 1.2 >2.0g kg ! <2.0g kg™




14

22
3b
2.0~4.0g
3a  850hPa 5.0~ em b hPa b s7! 2.6g cm " hPa b ¢!
10.5g cm » hPa " s7! 7.6g cm " hPa ! 500hPa <
- s ! 500hPa 1.0g em * hPa + 7!
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Fig.3a 850hPa vapor flux on August 13 1999 Rainstorm 3b 850hPa vapor flux on August 14 2000 Hail

unit g em”* hPa " 7!

200hPa 250hPa
4 850hPa
700hPa 500hPa
850 ~
500hPa 4 10 3hPa s !
300hPa Tab.4 Vertical velocity of severe convective rainstorm
and hail unit 10 *hPa s !
3 850hPa 850hPa 700hPa 500hPa 850hPa 700hPa S500hPa
0.0~-2.5  -1.0~-7.5 -2.9~-8.70.0~-5.1 -1.8~-7.3-2.8~-1738
-1.0 —4.4 -5.0 -1.7 —4.2 4.6
3 3.5
10 ° cm " hPa % s7! K SI
Tab.3 Vapor flux divergence of severe convective rainstorm
and hail unit 107%g em™ hPa™ % 7! K
14
850hPa  700hPa 500hPa  850hPa 700hPa  S500hPa K 5 SI>0
-5.5~-65.5 -3.0~-8.3 -17~-14.8 -4.0~-40.0 -2.0~-24.7 0.0~ -15.6 SI<0
—-24.6 -16.7 -8.1 -16.5 -13.3 -3.7 K
3.4 SI K

850hPa  200hPa sI SI ~0.5~ 3.

700 ~ 500hPa 0T -1.8C SI -4.0~
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2.0C -0.8C K 30~38 850 ~ 500hPa
34.3 K 24 ~32
26.5 4 850hPa
6 700hPa 500hPa
5 K SI

Tab.5 Relationship between thunderstorm rain and

K index and SI index in north American

K<20 SI>+3C | _ M 1987,
20< K<25 0T < SI< +3C 473380
25< K <30 ~3C <SI<0T 5
30<K<35 —6C <SI< -3C . 001 123 317306,
K>35 SI< —6C
3 . J. 1994 52
3 274-283.
4 . M . 1991. 392 — 590.
5 M
2000. 251 —288.
6 . M
1992.60 - 66 131 - 141.
4 7 1998 7 21~22
J. 2001 25 4 479 -491.
8 98.7"
J. 2001 12 3 327 336.
9 A .
C. 1999.113 - 118.
1 10 ) J 2002
253 12-13.
11
A . .
C. 1999. 189 — 192.
2 = 12 . M .
40m s —=45m s 850hPa 1986.24 — 28.
13
3 850 ~ J. 2003 18 1 47-32.
14
500hPa

M . 1998.225 -226.
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Comparative Analysis of Severe Convective Rainstorm and Hail in North Oasis of AKESU

YANG Lian—mei' YANG Tao’

1. Institute of Desert Meteorology CMA Urumgi 830002 China
2. Xinjiang Professional Meteorological Observatory Urumqgi 830002 China

Abstract Severe convective weather is more frequent in north oasis of AKSU. Thought both rainstorm and hail are severe convective
weather their effect systems features of physics quantities are remarkable different. 1 Cold air impacting on rainstorm is wet and
weak but it is strong and dry which impacts on hail 2 The upper troposphere jet is weaker under rainstorm condition than that
under hail condition and there is an east lower troposphere jet where there is a rainstorm 3 They are both in wet tongue but the
humidity in rainstorm area is higher than that in hail area and there is obvious water vapor transmission from 850hPa to 500hPa es-
pecially lower jet transports adequate water vapor to rainstorm area. There are strong moisture convergence in rainstorm and hail area
and it is stronger in rainstorm area 4 There are strong ascending motion and severe instability the ascending motion is stronger at
850hPa in hail area but it is stronger at 500hPa in rainstorm area and the instability is more severe in rainstorm area.

Key words AKESU severe convective rainstorm hail physics quantity comparative analysis.



