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Abstract Stratiform cloud precpitatbn processes n Henan Province on October 16—20, 2002 were
manl caused by trough-lne bw-level shear and surface trough The vortex and trough cloud systems
produced light to moderate rans The convectvely unstable stratification and the easterly and southerly
wam /moist flws nm ddle- and low—levels provided advantageous cond itions for the ranfall Deep clouds
had am xed-phase structure and the radar echoes had distinct bright bands nmost cases Thew ater conr
tent of ice particles was higher than that of supercooled drop lets n supercooled cloud layers and the water
content of cloud dwpletswas relatvely low inwam cbud layers R aindwop number concentratbns reduced
exponentially w ith randrop dian eters and lage raindrops contrbuted more to the rainfall rate It can be
nferred that the cold-cloud pocess was stronger han the wam—cbud process and the deposition of ice
particles was itsm ajor grow thmode and the melting of ice-phase particles had the greatest contrbutbn to
the surface ranfall Both the m acro- and m icro-phystal structures of cbud systems and precp itation fea
tures ind cale that heterogeneily existed n different parts of he stratiform cloud systen s
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1
Tabk 1 M icophysical parameters of some stratifom clbud precipitation n Chna
N/( - m’3) I/(mme* Ifl) Q /(g m’3) D,/mm D,/mm D ;/mm D, /mmD_  /mm
343. 91 Q52 Qo 0. 53 318
408. 0 149 Q M 0. 60 363
869. 84 362 Q023 0. 66 318
2002
316. 43 Q 77 Q0 0. 51 4
19—20
547. 12 Q 90 Q 06 0. 52 363
219. 17 Q 99 Q 06 0. 62 4 9
275. 57 Q0 41 Q 03 0. 50 318
7—10
3 58 Q 69 Q 06 0. 31 035 0. 40 Q72 110
2000
2002 232. 7 2 76 0. 89 32
4—5 884. 1 116 0. 63 5 60
7 317 17 0. 88 12
7 4 87 2 0. 77 Q9
299. 7 Q 07 0. 63
1241 1984
1994 470. 95 2 09 Q15 0. 60 0. 83 1 34 2 12
1999 938. 9 Q 76 Q0 0. 37 0. 43 0. 50 Q 92 134
N ;1 ;Q Dy D,y D Dy D
1
1 000 ( )
2
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T 0 (2)
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Fig 8 Average surface mndwp
size distrbutbns at 7 stations ’ ’
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2
2
Table 2 Contrbutins of different sze rmandrops
2 b
at7 statbns to the total mindwp nun ber
concentration and precpitation rate
D/ N,/ (N, N) / 1/ (1 /1) /
mm m-3 % (mm * h! ) % 5
045 308 51 39 71 0 11 21 31
091 28. 89 8 40 Q15 28 63 2002 16—20
1 36 4. 96 1 44 Q12 23 44
182 L 31 0 38 Q 09 17 24 ’
227 0. 20 0 06 0 03 6 03
272 0 02 0 01 0 01 133
318 0. 02 0 01 0 01 202 (1)
045  327.82 80 28 Q12 790 ,
091 58 60 14 35 0 30 20 27
136 16. 07 394 0 40 26 50
182 403 Q 99 0 28 18 55
227 129 032 020 13 53 ’ ’
272 036 Q 09 Q10 699
318 0 11 0 03 0 05 357
363 005 0 01 0 04 270
045 557.82 64 13 020 554 ,
091 24935 28 67 129 35 56
136 5221 6 00 129 3550
182 9,44 109 Q 65 17 93 (2)
227 076 Q 09 Q12 326
272 0 25 0 03 Q 07 202
318 0. 01 Q 00 0 o1 Q19
045 25819 90 13 010 13 38 ’
091 2258 713 012 15 20 >
136 501 158 Q12 16 09 _10C ~30°C
182 2. 46 Q78 017 22 07 ’ ’
227 0 87 0 27 0 14 17 60 ,
272 023 Q 07 Q 07 8 69 .
318 0. 07 0 02 0 04 460 -20°C ,
363 0. 01 0 00 0 01 098 0°C
409 0 01 0 00 0 01 140 ’ ’
045 50564 92 42 018 20 20 ’
091 30. 62 560 016 17 56 ,
136 7.37 135 018 2015
182 2.56 Q 47 018 19 57
227 0 63 012 010 10 91
272 0 26 0 05 008 8 54 ’
318 0 0 0 0
363 0. 04 0 01 0 03 307
045 15917 72 63 0 06 576 (3) ’
091 45. 96 20 97 0 24 23 89 20~ 35 dBZ,
136 9. 71 443 0 24 24 07
182 3,39 155 0 23 23 45 )
227 0 67 0 31 010 10 56
272 020 0 09 0 06 6 00
318 003 0 01 0 02 163
363 0. 01 0 00 0 01 054
409 0. 01 0 00 0 01 1 09 ’ ’
454 0 0 0 0
499 0. 01 0 01 0 03 301
045 24653 89 46 009 21 87 (4)
091 24. 16 8 77 Q12 30 77 ,
136 3. 99 145 Q10 24 25
182 0 68 0 25 0 05 11 58
227 0 12 0 04 0 02 462
272 0. 07 0 02 0 02 489
318 002 0 01 0 01 202
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