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Fig 1 D strbution of the control area and taget area
in the cloud seeding operation on 5t April2002 n H enan Province
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Table1l The seed ng wutes of s x cbud-seed ng operatons n H enan Province i the Aprilof 1998— 2002

1 2002-04-05 10 35 00 12 10: 00 — — — —
2 2000-04-01 09 55 00 11 11: 00 — — — —
3 2000-04- 14 1 00 00 12 20: 00 - - - -
4 1999-04-08 06 40 00 08 05: 00 — —
5 1999-04- 11 08 54 00 09 50: 00 — — — —
6 1998-04- 11 15 34 00 16 45 00

2 CAFM 6

Table2 Results of the effect evaluation of the sk cloud seed ng operations n H enan Province by CA-FCM

V. /(10°m®) v, /(10°m3) AV /( 10Pm?) A t a /(10°m3) =il
2002-04-05 1 299. 656 1063, 242 236. 414 0.222 2062 <005 114 €53 4
2000-04-01 1 667. 427 1 704. 936 - 37509 -0.022 -0.320 >0 05 117 352 -1
2000-04-14 253. 836 211 14 42 692 0,202 027 >005 158 924 3
1999-04-08 978 520 912 346 66 174 0.073 0.41 >0 05 163 212 2
1999-04-11 1 685. 447 1314 521 370. 926 0282 215 <005 172 457 5
1998-04-11 2 691. 662 1763. 643 928 018 0.526 7.48 <005 124 112 6
8 576. 548 6 969. 832 1 606 715 -1

1 429, 425 1161. 639 267. 786 0. 231
2 , CA- FCM 6 , 12 h
0 27%x10'm’, 23 1% i
, 3 a< Q 05,
, -1 a=Q 03],
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Table3 Resulis of the effect evaluaton
of the s “ blank” cloud-seeding operations in H enan Province by CA-FCM
VI(106m3) Y /(100m3) AV /( 10°m?) ATVH . a /(105m?) Avve
2002-04-28 1 429. 104 1303. 071 126. 033 0. 097 .09 >0 05 114 653 1
2000-04-14 28 919 36 975 - 8 055 -0.218 -0.07 >005 117 353 -4
2000-04-08 67. 773 52 011 15 762 0. 303 010 >005 158 24 6
1999-04-18 75. 079 66 48 8 594 0. 129 010 >005 163 212 3
1999-04-27 16. 706 22 5% - 5878 -0260 004 >0Q05 172 457 -5
1998-04-05 90. 473 102 818 - 12 346 -0.120 0.10 >0 05 124 112 -2
1 708. 054 1 583. 944 124. 110 10
284. 676 263 990 20 685 0. 078
3 5 6 “ 7 7 8% t
, 6 t a>Q 03
s 10
a= Q 281
2 FOM
21 FCM
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Table4 Results of the effect evaluation of the sk cloud seeding operations n H enan Province by FCM

Vo (10°m®)  V,/(10°m%)  AV,/(10m?) AVV = ’ a J(100m) 2t
2002-04-05 1 496. 532 1270. 401 226. 131 0. 178 1. 56 >0 05 145 329 3
2000-04-01 1 667. 427 1 765. 639 - 98 212 -0.056 - 1.14 <QO05 86 215 -2
2000-04-14 271. 395 213 132 58 263 0. 273 1. 12 >0 05 190 082 5
1999-04-08 978. 520 820 24 158. 266 0. 193 1. 82 >0 05 86 819 4
1999-04-11 2 261. 426 2295. 697 - 34 271 -0.015 013 >005 261 426 -1
1998-04-11 2 684 305 1934. 536 749. 769 0. 389 6. 41 <005 116 979 6
9 359. 605 8 299. 659 1 059 946 -3
1 559. 934 1 383. 277 176. 658 0. 128
4 , FM 6 , 12 h
Q 177 %10 m’, 12 8% t
, 4 t a> Q 05
) -3 a=
Q 078 ,
3 CA-FCM FCM
FQM 12 8%, a=Q 078
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Application of C luster Analysis to the Statistical
A ssessment of the Effect of Artifical Rain Enhancan ent

FANG Bin'?, XIAO Huf,
WANG Zhenrhui, SUN Haiyan, HUANG M eiyuan’

(1 Deparment of Electronic Engineering NU IST, N anjing 210044 Ching
2 Instiute of A mospheric Physics Chinese Acadany of Science Beijng 100029 China)

Abstract In this paper a new m ethod of evaluating the effic ency of non-randan ized artificial precip-
itaton enhancen entC lusterA nalysis-based Floating Control historical regression M ethod ( CA-
FQM') is presented and campared w ih the trad itional F loatng Conto] historical regression M ethod
(FCM) whih does not base on clister analysis It is shown fran sk exanples of effect evaluations
for cloud seed ng operation cases carried out n the central region ofH enan Povince that the CA-
FM can more effectvely evaluate the efficiency of ¢ bud seeding operations than the FOM, because
the CA-FCM adopts cluster analysis which highly mpwoves the correlativity betw een ranfall distrbu-
tons i the control area and taget area and chooses the amospheric precp itab le water as a covart

an{ thus mproving the inferential accuracy of natural ranfall n the cbud seeding operatbn area

Key words clister analysis floating control method historcal regression amosphert precipitable
water cbud seeding effect



