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Abstract Seeding effect analysis software for convective cloud rainfall enhancement with radar products has been de-
signed and developed incorporating a method that selects the contrast cloud automatically and analyzes the seeding effect
according to the radar echo parameters. Using this software, the effects of 12 pairs of convective precipitation enhance-
ment operation experiments during 2008 in Hubei Province were evaluated. The results indicated that seeding had a good
effect in ten cases. The relevant parameters of the seeded cloud changed obviously after the operation; the echo intensity,
echo tops, vertically integrated liquid, and echo area increased, reaching a peak half an hour after operation. However, the
contrast clouds increased less than the target cloud or stopped developing, and most of the contrast clouds had a shorter
lifetime. Finally, the parameters of Doppler weather radar products applicable to precipitation enhancement for basic ope-
ration stations that were proven to be effective in practice were selected through comprehensive analysis.
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Table 1 The artificial precipitation information of seeded convective clouds
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Fig. 2 Comparison of composite reflectivity between seeded cloud and contrast cloud for case 1 to case 10 (x-axis means life cycle of convective cloud

which is read every six min; diagram arrow stands for operation starting time)
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Table 2 The echo parameters’ changes of seeded clouds and contrast clouds among case 2 to case 4

i3 [ T ARG & >45dBZ [F3 R
I i) HEKA IF 7] B AH W KA WA KA

A SF% (min) (dBZ) HE (min) (km)  HKE  (min) (kgm?) HIKE  (min) (km’)  HERE
2 HBhz 18 10 19% 6 1.5 13% 12 35 280% 36 10 6%
pal= 6 5 10% IZ53 6 5 40% 6 6 3%

3 Hirzm 24 10 21% 42 45 53% 24 10 44% 18 40 62%
Xtz 6 5 11% 12 45 45% 6 15 120% 6 25 179%

4  Hbz 24 10 19% 18 45 53% 6 15 86% 18 63 166%
Xtz 6 5 11% 6 1.5 21% 6 95 317% 6 3 43%
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Table 3 The value range of echo parameters’ statistics be-

fore seeding
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Table 4 The changes of echo parameters’ state before

seeding
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Fig. 6 Evolution of echo parameters with time for case 11 and case 12: (a, ) Composite reflectivity; (b, f) echo top; (c, g) vertical integrated liguid water

content; (d, h) echo area

762011 FEMIAL A X FIER N, SR XS e S BT A SR 42.5 dBZ, Rl TR N
Fe bR B B A I AL, B TAREFIENL 2 7~8.5 km, JWA/KEEIL3~5 kg m?, WiLEH
B 2011 45 21 H 21:15 % 21:20 #a], T BN AEN &, TR WE . RS



6 1 P
No. 6

XU 2 N 3G W T IR ORI
TANG Renmao et al. Application of Seeding Effect Analysis Software for Convective Cloud Rainfall Enhancement ... 881

—t— HiRz (a)
01 —em X ZE

Composite reflectivity (dBZ)
(S

VA

01234567
Life cycle of convective cloud

9 1011121314151

—t— HIR ©
9 —e— 2tz

A0

Vertical integrated liquid water content
(kg m?)
¢

1 T T T T T T

Life cycle of convective cloud

T T T T T T T T T
01234567 8 910111213141516

10
—+— Hixz (b)

o] —e— R
8

3

< 74

o

k<)

2 64

O

w

‘s‘:.T..... \/

01234567 910111213141516
Life cycle of oonvectlve cloud

(d

T T T T T T T T T
0123456738 910111213141516
Life cycle of convective cloud

6] —— Hrz
—e— 2

Strong echo area (km?)
N

K7 Hiss SXHARES RN AR CRARRR IR = B A, B 6 min 1 0CG BRSSO IG ARL T AR I 1)) (a) L8 AN %

(b) [l (o) MIBIMNERREE; (d) RPN
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