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Synoptic analysis of a low whirlpool shear type-hail course
w ith continuity in midsumm er of 2004

ZHANG X in-rong TAO Jian-hong YANG Jian-caj LU Zhrgug WANG Y ong CHENG Peng
( Lanzhou CenterM eteorobgical Obsewatory Lanzhou 730020, China)

Abstract Based on the aimospheric circulation and early days clmate background a regional hailw eather course
of low whirlpool shear type was discussed the course ocaurred n July 13- 20, 2004 n east part of northwest of
China Them ehod offered by M ICAPS was used to analyze he fields of phystal quantities Result shows that the
nflience systan inducng the contnual hailing is the bw whirlpool shear of 500 hPa located at fran northwest of
Q ngharT ibet Plateau to North Ching the deep unstable layer and unstable enewgy increased with altiude is the
hemal conditbn for occurrance of strong convection; favorable bw layer radiation canb nation and high layer radr

ation dispersion are he dynam ic factors of the stiong convection and the gong up airmovement enhanced w ith altr

tude offered the water vapoar cond ition for hail fomatbn
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Table 1 Hailing situatbn in Gansu Province n July 13- 20 2004
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A mospheric pressure ( full line) and temperature ( dotted line) fields at level 0f 500 hPa
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Fig.2 Dynamic picture of low-pressure system of Fig.3 Infrared cloud chart of satellite at 15:00 on
ground in July 12 - 18, 2004 July 17, 2004
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Table2 Statistical fom ofunstable energy £ and index S
S E S S E S
13 08 - 56 -4193 3358 09 -2488 22 - 0 -256 -0Q9
20 - 09 - 2146 1284 -50 - 1645 -23 1 —1681 -16
14 08 - 35 - 2587 1710 -3 4 - 195 -07 - .1 -1980 -26
20 - -05 - 2556 1004 -10 - 2756 20 - .5 -544 -40
15 08 63 - 3105 2170 -2 8 - 2631 39 - . 6 - 1681 -32
20 - Q7 - 1611 -991 -06 - 1493 03 - .3 - 981 -24
16 08 - -09 - 2043 1896 -14 - 189 -07 - 6 + 415 -23
20 Q8 - 151 -2374 -10 - 185 Q6 1 - 1479 -05
17 08 - 15 - 2817 -2793 -19 - 3114 Q5 -3126 2 -3343 15
20 - 10 - 478 -529 -19 - 1538 -07 1 - 1497 -04
18 08 34 - 1146 - 1460 Q7 - 1987 23 -2272 0 -2047 -10
20 - 4 4 -379 - 1200 12 -%4 -07 9 -1010 -41
19 08 - 11 2 - 2836 -2042 -06 - 4492 34 - 1396 4 - 2005 Q5
20 49 - 1620 1130 -038 +8 -15 . 4 - 548 -40
20 08 - 76 - 2029 2262 41 - 3437 920 -2639 .1 - 2386 19
20 - 56 - 1806 1727 2 4 -1M1 -06 - 1209 . 8 -142 -29
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Fig 4 Diagram T - kp forM mnqing Station ( a) and P nliang Staton (b) at 0& 00 on July 13
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Table 3  Ten perature d ifferental A T between levels 0f 700 hPa and 300 hPa i July 13- 19 2004 C
13 08 47 5 47 8 39 4 45 6 46 7 44 6
20 49 6 49 8 46 5 43 4 47 9 45 7
1 4 08 47 5 46 7 42 7 46 7 44 7 45 7
20 46 3 38 3 40 1 42 3 42 4 44 6
15 08 47 5 43 4 41 6 39 0 41 4 40 2
20 46 3 43 2 44 3 42 3 39 1 40 2
16 08 45 3 42 3 41 6 40 1 39 2 38 0
20 46 3 41 0 43 2 41 2 39 1 36 -2
17 08 45 3 42 3 43 8 05 4 43 6 39 1
20 47 4 42 1 44 3 40 2 40 2
18 08 45 3 42 3 42 7 42 3 43 6 41 3
20 48 5 45 4 45 4 43 4 45 7 43 5
19 08 49 7 45 6 37 2 43 4 45 8 44 6
20 47 4 44 3 44 5 46 8 43 5
08 2 39 35 39 37 38
20 43 41 41 39 38 38
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