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Abstract By using Genetic Algorithm (GA), a non-linear dynamic model is retrieved and reconstructed from T106
numerical forecast fields time series data. From this non-linear dynamic model, the dynamic significance is found,
and the model is used as the forecast model to diagnose and predict more accurately.

After introducing the basal idea of the dynamic system reconstruction and elementary flow of GA, the Lorenz
chaos dynamic model is first retrieved for examining the reconstruction effect of GA. Using the known Lorenz chaos
dynamic system to prove that the calculational precision of GA is higher and the retrieved model parameters are clos-
er to reality, the authors objectively and accurately reconstruct the Lorenz chaos dynamic system model.

Then the authors retrieve and reconstruct an actual dynamic model of the Pacific subtropical high characteristic
index from a time series of the 10-year averaged Pacific subtropical high characteristic index. Using the 10-year aver-
age (1958 -1997) subtropical high ridge index of pentad, the subtropical high area index of pentad and the subtropi-

cal high western extension index of pentad as the time series of observational information, the authors reconstruct
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the non-linear dynamic model of the Pacific subtropical high characteristic index and get the retrieved parameters,
then eliminate the illusive parameters which are take up less proportion. Finally the authors get the reconstructed
non-linear dynamic model of the Pacific subtropical high characteristic index. On this basis an integral forecasting
examination is processed. By initializing actual data which are got from the series of subtropical high characteristic
index, the numerically integral results of model are gotten. Comparing with actual data, the model has the charac-
ters of longer forecasting cycle and better forecasting effect. In the paper, the authors also give the comparison be-
tween the integral results and the actual results.

The simulated forecast results of the retrieved dynamic model show that for GA has the connotative advantages
of global optimization and parallel calculation, the dynamic model reconstruction method by GA can accurately de-
scribe and simulate the subtropical high, and can be used for diagnosing and predicting such complicated weather
system as the subtropical high. The efficiency and veracity of the retrieved model parameter are better than the con-
ventional methods, the forecasting temporal effect and maneuverability are better than the conventional statistical
methods, such as Neural Net. A new method is found to diagnose and predict the dynamics of complicated weather

system especially in which the dynamic model cannot be got.
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Table 1 The comparison of models’ parameters for the two
retrieval methods

Tk Z B Parameters

Method ay az b b2 bs 3 7
SEPRAA —10 10 28 —1 —1 —2.66 1
Actual model
/N _"FeE: —10.20 10.07 28.16 —1.19 —1.01 —2.66 1.00
The last square
method
LY —10.0110.01 28.01 —1.03—1.002—2.66 1.00
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Fig. 3 The forecasted results of the retrieval model for the pen-

tad-averaged subtropical characteristic indexes; (a) the average
subtropical high ridge index; (b) the average subtropical high
area index; (c¢) the average subtropical high western extension in-

dex



P 31 &

352 Chinese Journal of Atmospheric Sciences

Vol. 31

RN~ TR ] i (it 22 ik Ak ) Tl (e A B
A ICAUGR G T3 1 AR 5 B 03 Bl i S 24> i)
RN TR, R 1 RUE TR A G T Bk 7
B, AR 1 S 38 SO A A

6 HER5iFe

KRR DB )75 i R E A T
AR B )2 A8, Lorenz 1R 8l )] R G )i g0 4
TR 7205 B A AT R Rt s B DA S PRt
DS HI g B [ 91 o S s B A ) e AR R B IR
ANES) )R, R SR SR AER R A0
FALGE M /N Z Al T BT AR A 1 T4 A
FIATHEAENE R TR AT B 2 (HG P2 W 2%
) M N IRKR ARG BB TC e R UL 3h
TIEEAD (B 12 PR RS W AR R TR s

FER Y B 3 ) H AR T B, RN

(1) BERHIEN . T S2 BRI BB & T 2 Rl
PRI IEFER IR, O T R R G0 T BRHIE . FEE
PRI S 8 2 i 00 I AR B R A TR A B, R
] RETH BRI Y2

(2) BHabm AL %18 4 A FFAE I [a] . LIS
XL RAE 2 K S RE Y (2200) WhHE K —
Bo QRIS F) SR A A 1] e B 4 L3 gk
P EIN AL BE

(3) XA G 5 ZAEE X R A2 W
GIAT s LA 5 SO0 £ FHL b FBCf S A AR A

(D) ARSI BUR I B R HR SR A 17
ZANGER Z AL CANTEAE % VLA 5 B T Y 72 e %
IR Al AR S 358 Hh 7 3B ORI AL P
PSR E Sy, I dE . 2RI R PESS) .

S %3k (References)

L1] REHE, Had, Xz, 55 8130 T8 R KR 3.
KAFF, 2003, 27 (4): 503~517
Wu Guoxiong, Chou Jifan. Liu Yimin, et al. Review and
prospect of the study on the subtropical anticyclone. Chinese
Jowrnal of Atmospheric Sciences (in Chinese), 2003, 27
(4): 503~517

[2] Takens F. Detecting strange attractors in fluid turbulence.

Lecture Notes in Mathematics, 1981, 898 (2). 361~381

(3] Hafh, #h%, BIRE, S5 s ) s Jr ik KO Ae g i v
BT R, AR, 1996, 18 (4): 1~10
Tian Jiwei, Sun Fu, Lou Shunli, et al. A phase space EOF
method and it’s application to analysis oceanic data. Acta
Oceanologica Sinica (in Chinese), 1996, 18 (4). 1~10

C4] RN, MM, Yl K7 5o RO Jr ik R AL
R . T ERE DD, 2001, 31 (2): 171~176
Wei Enbo, Tian Jiwei, Xu Jinshan. New reconstructing
method with connotative variable and it’s application to analy-
sis oceanic data. Science in China (Series D) (in Chinese),
2001, 31 (2): 171~176

(5] S5, PRTA. XIRSR. 3077 RG0S0 B 1) JE 2 MR
BRI, BEHEEARA, 1999, 20 (11): 1128~1134
Ma Junhai, Chen Yushu, Liu Zengrong. A non-linear chaotic
model reconstruction for the exerimental data obtained from
different dynamic system. Applied Mathematics and Me-
chanics (in Chinese), 1999, 20 (11): 1128~1134

6] BAP, KEL. FHWN RSO AR 3 A,
Fl2, 1991, 3 (3): 331~336
Huang Jianping, Yi Yuhong. A non-linear dynamic model re-
trieval of observational data. Science in China (in Chinese),
1991, 3 (3): 331~336

(7] & FaelifB ik R HN M. Jeat: KR,
2001. 2~10
Wang Ling. Intelligent Optimization Algorithms and Its
Application (in Chinese ). Beijing: Tsinghua University
Press, 2001. 2~10

(8] FE/AF, Bl iRk —ie. M SHFEH. 7
% PIEASH R AL, 2003, 7~9
Wang Xiaoping, Cao Liming. Algorithms— Theory, Appli-
cations and So ft Realization (in Chinese). Xi'an: Xi'an Jiao-
tong University Press, 2003. 7~9

[ 97 Gouesbet G. Reconstruction of the vector fields of continuous
dynamical systems from numerical scalar time series. Phys.
Rev. A, 1991, 43. 5321~5331

[10] Gouesbet G. Reconstruction of vector fields: The case of the
Lorenz system. Phys. Rev. A, 1992, 46. 1784~1796

[11] Le Sceller L, Letellier C, Gouesbet G. Global vector field re-
construction including a control parameter dependence.
Phys. Lett. A, 1996, 211. 211~216

[12] Ortega G J. A new method to detect hidden frequencies in
chaotic time series. Phys. Lett. A, 1995, 209: 351~355

[13] L4V, JATENI. R FZ B4 A A S el &
—AMRIAEIT LG, RARE . 2005, 29 (1) 37~47
Chao Jiping, Zhou Degang. A simple analytical theory of cou-
pling between the atmosphere boundary layer and plant. Chi-
nese Journal of Atmospheric Sciences (in Chinese), 2005, 29
(1). 37~47



