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Non-linear Forecast Model of Cloud Clusters Movement Based on
Parameters Retrieval of Historical Satellite Cloud Pictures Time Series
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(1. College of Eledonic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China;
2. Insiute of Meteorology, PLA University of Science and Technology, Nanjing 211101, China)

Abstract: Due to the fact that linear prediction method is difficult to describe the nonlinear, nom stationary changes of cloud
clusters, a technique of retrieval nonlinear clouds clusters forecast model, based on the idea of combining the decomposition of empirical
orthogonal function ( EOF) and the genetic akorithm optimization parameters, was presented. Fistly, satellite image sequences were
temporat spatially decomposed by EOF. On this basis, genetic algorithms were intioduced to make the dynamic model reconstruction and
model parameters optimization retrieval of EOF time coefficients sequence, and a nonlinear differential equations of EOF time coefficients
were established. Then, by the EOF temporat-spatial functions synthesis, a dynamic forecast model of cloud custers evolutbn was
stuctured. The experimental results showed that the retrieved clouds dynamic forecast model was more reasonable n describing the cloud
evolution of the underlying trend in particular seasons and region, and the forecast resulis were better accorded with the basic
characteristics of actual satellie cloud pictures. Especially, a middle-long period over three hours objective cloud clusters predictions was
achieved.
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Fig. 1 Flow chart of model building and

compuiation of cloud motion prediction
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Tab.1 Square eror and contributions of accumulative square eor of 8 EOF decomposition models ahead in cloud series
EOF 1 2 3 4 5 6 7 8
(%) 32.279 21. 507 6. 484 4. 599 2.578 2323 1. 728 1. 299
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6 EOF
OF t X(x.y.1) = DLi(x,y) *Ti(1).Li(x,y) EOF
=1
LTi(t) ,i  EOF
s 1= 8, EOF 8 T: T2 Ts
T4 T5 T6 T7 TS ’
EOF 8 ( )
’ , 6h, 15
1 m 108 ’ ’
Ro= — DT L TH], i= 1,2 -, 108
m ;=1 =1



45

-800

7
) )
8 )
1999 6 28 8 6 29 20 42h
600
— SRR
400 gEe ﬁigfﬁ
200
0
-200
-400
-600
-800
-1000
-1200
-1400
6A28FO020F 08K 14Rf 20HF 29F 020 O8RE 148 208
IR
400
— ML
200 L WA

-1000
628 H 02t O8RS 14t 208 29F 0204 08K 148 208t

H3RL

500
400
300
200
100
0
-100
=200
-300
-400
=500

— %G
o

6H28H 020 08At 148F 208F 29 028 08FF 14K 208

HESKIAS
400

300
200
100
0
-100
=200
-300
-400
=500

-600 :
6A28 F 020t 08K 1404 208f 290 02/ O8R4 148F 208
TR

2 KOF

— BTG
e Bl

EOF

199 6 28 02

1400
1200
1000

800

400

200
62802/ 08/ 141 208 29F 020 08K 148 208

2K
700 — ZHli
o0 o LY
500 "
400
300
200

100
0
-100

-200
628 Q020 08KF 1484 208F 29H 02 O8HY 148F 208
RS

600 —
200 AL mi

-800
628 HO2/f 08} 1404 2084 29H 020 08F} 148 208

ORI

800 —
00 P [ 1

-600
6A28 HO2f 08T 14/ 208F 29H 021 08HF 1481 208

KIS

( :1999. 06. 28. 08— 29. 20)

Fig.2 Time parameters prediction resuks in 8 space models of EOF decomposiion (1999 06. 28. 08— 29. 20)

prediction value(real line) reattime value( dash line)

EOF

,12h



46 2007 5

0.8 (2 (999 6 27 20 6 29 2 54h)  KOF
) 3, , ( 42h
) )
2 EOF (a= 0.05)( :1999 6 28 08 6 29 20 )

Tab.2 Comparison of time parameters prediction results in space models of EOF decomposition( a= 0. 05)
(time from 08h UT'C 28", June 1999 to 20h UTC, 29" June 1999)

1 2 3 4 5 6 7 8

0. 8135 0. 9406 0. 9083 0. 8596 0.6273 0. 8568 0 8992 0. 9360

3 EOF (a= 0.05)( 21999 6 27 20 6 20 20 )
Tab.3 Comparison of time parameters prediction results in space models of EOF decomposition( a= 0. 05)
(time from 20h UTC 27", June 1999 to 20h UTC, 29" June 1999)

1 2 3 4 5 6 7 8

0. 7678 0. 8020 0. 6788 0. 7197 07114 0. 8985 0 6197 0. 6584

Ti~ Ts 8 EOF FOF
8
Xi(x,y,t) = Z;Li(x,y)‘ Ti(t)(j= 1,2, 7, ,Li(x,y) FOF 8 Ty
(1) 8 EOF , 2 3 42h
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EOF 8 i 8 i
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EOF ), (8 EOF .8 EOF
) ( EOF ) 3) .6~ 42h
0. 906,

-

3 HOF (11999. 06. 28. 08— 29. 20) ; (a~ h); (A~ H)
Fig. 3 Cloud motion prediction with HOF temporat spatial reconstuction (1999. 06. 28. 08— 29. 20);
prediction figures ( a~ h) ; realtime figures (A~ H)
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