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1 1988 ~ 1997
/d
C C+S Ch Cb+S & ! % ! %
157 26 79 5 47 280 56 .1 52.3
92 19 37 8 28 229 40.2 30.7
6 158 27 87 12 32 263 60 .1 52.7
66 6 23 23 14 265 24.9 22.0
101 19 55 15 12 229 44 .1 33.7
185 19 110 16 40 293 63 .1 59.7
117 12 57 8 40 278 421 37.7
7 190 18 115 23 34 294 64.6 63.3
83 5 30 30 18 288 28 .8 26 .8
162 32 90 27 13 273 59.3 52.3
184 46 105 2 31 276 66 .7 59 .4
105 31 48 4 22 255 41 .2 33.9
8 192 44 114 4 30 282 68 .1 61 .9
99 21 41 20 17 275 36.0 31.9
182 54 99 14 15 266 68 .4 58 .7
526 91 294 23 118 849 62.0 57.2
314 62 142 20 90 762 41 .2 341
6~8 540 89 316 39 96 839 64 .4 58.7
248 32 94 73 49 828 30.0 27.0
445 105 244 56 40 768 57.9 48 .4
2 1988 ~ 1997
!/ %
/d C C+S8 Cb Ch+8S /d / %
57 36 .3 15.4 1.3 100 100 105 54 .3
39 42 .4 15.8 18.9 50.0 89 .3 92 42 .4
6 42 26 .6 18.5 12.6 58.3 59 .4 105 40.0
30 45.5 50.0 13.0 65 .2 64.3 121 24 .8
31 30.7 26 .3 3.6 86 .7 91.7 94 33.0
43 23 .2 10.5 0 56 .3 80.0 116 37.1
38 32.5 16 .7 3.5 12.5 82.5 113 33.6
7 53 27.9 38.9 3.5 60.9 82 .4 121 43 .8
47 56 .6 100.0 3.3 76 .7 100.0 132 35.6
38 23.5 3.1 3.3 81 .5 92.3 118 32.2
34 18.5 2.2 0 100 100 77 44 .2
29 32.4 0 10 .4 75 .0 95.5 83 34.9
8 30 15.6 18 .2 2.6 25.0 60.0 85 35.3
36 36 .4 19.0 4.9 80.0 82 .4 112 32.1
33 18 .1 7.4 6.1 71 .4 86 .7 80 41 .3
134 25.5 7.7 0.3 69 .6 93.2 298 45.0
106 33.8 8.1 9.9 40.0 87.8 288 36 .8
119 22.0 33.7 5.7 56 .4 67.7 311 40 .2
113 45 .6 37.5 6.4 74.0 83.7 365 31.0
102 22.9 9.5 4.5 80 .4 90 .0 292 34.9
2.1 51.3%.
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3 1980 ~ 1999 %
/ /
24 .9 31. 40 .6 39.3 28 .7 17 .8 28 .6 31 .4 39. 31.9
20.5 39. 33.3 59 .4 29 .3 20.5 30.6 29 .8 58 . 39.0
27 .3 29 . 43 .9 44 2 31 .0 26 .4 20 .1 39.3 38 . 33.3
24 .2 32. 51 .6 72 .6 32.2 23 .3 26 .9 36 .4 74 . 46 .7
18.9 31 . 33.0 44 .6 25 .4 15.9 25 .7 27 .8 41 . 30.9
22.5 33. 32.8 45 .2 27 .7 20.0 24 .8 28 .2 41 . 30.3
27 .9 51. 49 .5 65 .2 37 .9 28 .5 40 .8 38 .8 57. 44 .0
14.6 32. 37.3 47 .7 21 .6 21 .4 24 .6 27 .6 35. 28 .7
22.9 31. 41 .5 30.5 26.7 23 .9 24 .6 38.0 25 . 27 .5
17 .3 32. 28 .7 46 .0 24.0 17 .1 28 .8 22.0 46 . 32 .4
14 .2 28 . 35.6 46 .6 22.3 14 .3 23 .9 25.0 46 . 32.9
25 4 41 . 44 .6 54 .2 33.1 24 .9 39 .2 48 .3 50 . 43 4
19.5 34 . 42 .3 52.9 27 .0 15.0 30.6 33.7 42 . 35 .4
14.3 24 . 32.0 39.0 20 .4 11 .2 18 .5 24 .7 40 . 29 .3
20.8 33. 37.6 46 .8 27 .3 20.0 27.3 30.5 43 . 33.5
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4 1980 ~ 1999
/ mm / mm
C 8 4 0 0 12 30.9 325.6
C+S8 5 7 1 1 14 77 .8 391 .3
6 Ch 4 6 1 1 12 82 .4 369 .3
Cb+S 19 9 4 9 41 495 .8 1328 .8
36 26 6 11 79 686 .9 2415.0
C 11 3 1 2 17 148 .0 708 .3
C+S 15 3 0 2 20 140 .3 722 .2
7 Cbh 6 8 2 5 21 208 .1 812.8
Cb+S 19 14 9 7 49 981 .3 2024 .4
51 28 12 16 107 1477 .7 4267 .7
C 7 4 1 0 12 40 .8 496 .9
C+S 6 4 2 1 13 157 .3 575 .1
8 Cb 2 1 0 1 4 27 .3 133.0
Cb+S 5 17 9 13 44 1039 .3 1836 .0
20 26 12 15 73 1264.7 3041 .1
C 26 11 2 2 41 219 .7 1530 .8
C+S 26 14 3 4 47 375 .4 1688 .6
6~8 Ch 12 15 3 7 37 317 .8 1315 .1
Cb+S 43 40 22 29 134 2516 .4 5189 .2
107 80 30 42 259 3429 .3 9723 .8
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Analysis of Cumulus Precipitation Frequency and Potential
of Rain Enhancement in Summer in Liaoning

Zhou Deping Geng Sujiang Yang Xu
(Institute of Atmospheric Environment, CMA, Shenyang 110016 ,China)

Abstract: Based on the observations from 14 stations in Liaoning Province and the radiosonde data from
Shenyang Station, analysis is conducted on the occurrence frequency of various cumulus and its precipitation
characteristics from June to August, as well as the precipitation probabilities of various cumulus and their poten-
tial affected by artificial . The results indicates that: (1) The probability of the cumulus e mergence is very high
in summer in Liaoning, the annual average rate is 41 .5 days and it is over 50 % of the total cloud days in sum-
mer. (2) There is more than 11 rainy days caused by cumulus on average , and it is 36 .9 % of the total rainy
days in summer. (3) The area-averaged cumulus precipitation is 33 .5 % of the total precipitation, in which the
rainfall produced by cumulus heavy rains is 43 .1 % of the total . (4) The probability of cumulus along with strat-
iform clouds is quite high, but the precipitation efficiency is not very high in most of situations. There is quite
high potential and a great deal of operation opportunities for rain enhance ment in Liaoning Province
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