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Abstract A review concerning the current situation of weather modifications based on the theory of natural cybernetics
is given. The authors proposed that the direct as well as the inverse problems for weather modifications should be inves-
tigated. Based on a case study, the optimal controlling problem for weather modification operation is discussed. The
results show that natural cybernetics is a good theoretical framework to instruct weather modifications. Not only observa-
tions of natural weather precipitation processes should be strengthened and numerical models to simulate them should be
developed, but also the inverse problem, i.e., the optimal controlling problem for the weather modification should be
studied. It is not only to consider the potentiality of rain enhancement by cloud seeding, but also need to investigate the
temporal evolution and macro—micro-structures of precipitation cloud in the relevant weather system.
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Fig. 1 Vertical distributions of cloud droplets (a) number concentration and (b) liquid water content (LWC)
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Fig.2 Vertical distributions of number concentration and liquid water content detected by (a) FSSP-100, (b) 2D-C, and (c) 2D-P
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DU () Rl R P38 ELARIEE 500 pm o 1B MY ¥ R 34
— R, S EARN 500 pm, WA SIZ AN R RE
TREFARTE N 2 mise FATTVHE T AFRIHHHRE,
ANF KGR, @2 EEEE 1000 m BHE, K
AR RN 2 iR, £k ik
N, PR E AL, HeR R e i 100 pm,
BT g Al s K R AR B T A

F1 200349 R 17 BERMRBEDE M )NHHRE
Table 1 Rainfall at Yan’an station and its surrounding
county stations on 17 Sep 2003

NEFT i (mm)

Wk 13:00 14:00 15:00 16:00
Q2 1.2 0.2 0.3 0.6
wH 1.6 0.5 0.2 —
HR 0.4 1.1 1 0.3
FK 1.8 1.1 0.5 0.2

e bRt FE.

R2 HIEF1EH 250 pm BRI, 3B 1000 m BZX, &
AREIRKEMAFEHEFFE IR FEFIEK
Table 2 Raindrop radial growth range at different water
content and collision coefficient when it falling 1000 m in
cloud at initial radius 250 pm
ARE KRR (um)
MIFHE 0,001 g/m® 0.01 gm® 0.1 g/m® 0.4 g/m® 0.6 gm* 0.8 g/m’

0.4 0.1 1 10 40 60 80
0.6 0.15 1.5 15 60 90 120
0.8 0.2 2 20 80 120 160

Y ST ER L b R R A, A R R —
WEECE T R RIVHE R R CRAZ: mm/b) A
i

I =3600x 4—"}e3z\1RUR x10°,
3

Hrb, R OUWWEAR A7 pm),  Np AT
WIE CRLAr: m), Ux I VR RIAHEE CHLpy
m/s). £ Up=2 m/s Ng=800 m >, A~ [&] Fg ¥ >
R BIFER R AL AR 3 PR

M 3 AL, YRR —Em, 27
FEREAT G0, AT LA b i R RGN RO, Ry
W, HEAEGEREIT, &8 250 um 1)
MY, 1@k 1000 m =X, 4R 90~160
um, DU TR SR AT N 150% ~337%, HIEE =X
(18 G e R B K R 3 ke 7 AR ORIRAE ]

f e T HE A, EAEAAE LR, — e B e
% 2= IR )5 5 M ] e flE IRy K B, R 2 A %

18 25 I SR AN N 11U P RE i 7 A d K e »
AN AR HE 2 BB A, iy HL 2 R B B KOk
AT RE A HGKHLR], ] It 2 e 4 9 s %
AN Az 7 i RE W 2 B ds KRR A FRAE, T RS T
LA

F3  F2H250 pmEgH—EWE, BOREH800 m™, KiE
EH2 m/sht, HFEEHARMMTRERSYEELRE
EIMEE 2

Table 3 At condition of uniform distribution of rain drop-
let radium 250 pm, terminal velocity 2 m/s and number
concentration 800 m™, rain intensity and increasing per-
centage comparing with initial value when increase of rain

droplet radium AR

AR (pm) MSR(E (mm/h) RGN INER e
0 0.38 —
10 0.42 11%
15 0.45 18%
20 0.48 26%
40 0.59 55%
60 0.72 89%
80 0.87 129%
90 0.95 150%

120 1.22 221%
160 1.66 337%
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[FJFNf 1,75 31 T AR BCR
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o THIEIAE (2001) WLEFR I L — A N TR /E
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Ji& T B K TR, Rl 45 AT T, A
e IR RE ). i K BAMEIRERL, W RAGE
PRSI S S R R 22 . SR
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%

PRI IS AT AR, 70 SR IE R, ]
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T tH N A 0 fe R 5 s BT A 700 1 38 4
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GG E AT
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