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A NONLINEAR REGIONAL PREDICTION EXPERIMENT FOR A
SHORT CLIMATIC PROCESS OF OZONE

Yang Peicai (31&EA),
(LAGEOQO,Institute of Atmospheric Physics,Chinese Academy of Sciences, Beijing 100029}
Zhou Xiuji (JAFEHR)
(Chinese Academy of Meteorological Sciences,Beijing 100081)
and Bian Jianchun (F&%F)
(Department of Geophysics, Peking University,Beijing 100871)

Abstract

An experiment for predicting the distribution of ozone over China is carried out by
means of a time-space neural network system developed by LAGEO. The data used are the
monthly mean values of TOMS data, whose length in time is 174 months from Nov. 1987 to
Apr. 1993. They are divided into two parts; the first one, the first 150 months, is used to
construct prediction equations and the second part, the last 24 months, to check the
prediction results. The experiment has reached some successes. The results show that the
coincidence in construction between the prediction field and the observation is good. Some
important characteristics in the ozone distribution, such as the unusual depletion area nver
the Tibetan Plateau in summer, are predicted well. The results also show that the prediction
accuracy decreases with the increase of the prediction period validity. This seems to illustrate
that the dynamics of the time-space system given by TOMS data is chaotic.
Key words; ozone, time-space system, neural network, short climatic process and regional

prediction
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EXEMEWRARSTEALBYER  MEAREH AT AEREFANFHNELREALFTE

2 BN HEREFTE

St X 15,52 40 2 5 (60 7 300 1 R IE 3 SR 04 AR T 04 25 1T, et AR M 23 1) o O A0
6728 A1 9 T 32 2, K B8] 6 O A A 23 (DS T KR B BUR R A R S 40 B B R 3,
REBERAWIEEN D=2, 0, A BBERRARESHIGHEER, AINERNRENS
HAEREXY. RERKRERNIERREELRT D, WARHZEERTRIMIESEE
KHRETE T, WA E LM H REH BN

95 _ £Tur)  Goj= 1,2, ymym > Dy) (1)
det

ERAEKRESETHBEE T BEEHEETFIT,OMEIRRTHF LA EXRIELH I N
AN NRFERW RIER, AR ERENY B RS REE LB D
HERHSEA L BYEARERMHASERENRE.

2.1 =8REFENDRESRE

RIMY M XBREAEGHEEEFFH R ZERSTEEAZRBE N HEZLHTR . HE
ORERWT

dT,
dr

dr,

j dt

dTa
dr

REBARGEA N RAAREBBMHELERE, REME & BEHINRAEN T REH U
RERGEHREAREEMRZBYIR S H LN, 0] 2B RANTESIT SR EIEE . &

=a,T, + a,T, + a;T; + a,T: + asT% + asT% + a, T \T, + asT\T5 + a 1,7,

=T, + b,T, + b,T, + bT: + bT% + b,T% + 6,7, T, + b\ T, + b,T,T; (2)

=T, 4+ ¢,Ty + ;T + ¢, T? 4+ ¢;T: + ¢ T: + ;T\ T, + T\ T, + ¢.T,T,

« Q.



RGP RGN AR B AR, RGCHY R T B o AL R GRS SRR 2 ) B R
TR, TR —TEROETRESREERMEMTERAHDHRE K QORPHET
EREXEBHHEEERBERBARYTBE, KPR TRHREHERSE a0 b oo
bhs BT R BRS A BTER [/ R BUF 5 PR 0L, AT A R B R R BT B E B N R R T B e
FIERSH. TR PEHT LEHAEMER SBUESR K H 78 b & X 5 00 694 4 7
ETH R

F1 SHEPEDHREFEFHEARFERESTERK

5 T i, 7
=3 dt de dt

€3] ar R b Ri i R,

1! —1.1948x1073| 7.6361 X103 2.2149X1073 1.8652X 102 2.7482X1073 2.2623x10°¢
2 | —6.4058 X105 2.4459%10¢ 3.2774 X107 4.4331x1073 —4, 3503X107?2 8. 9161 %107
3 | —5.5592X10°¢} 8.5310X107? 5.3261X1073 8.5963X107! —9.3962X1075 | 5.3509%10"+
4 7.8696X1075 1.1214X1072 3.3457X10°5 1.5302%x 10713 4.5869X1074 2.2793 X10™*
5 4.2279%1075 9.2216X1072 —3.1280X 1075 | 4.5102X107% | —4.9551X107°| 8.5213x107*
6 | —8.604810°¢ 1.4904 X101 —2.9104 X107 1.5345%10°° —1.9236X107% | 2.3154%10°°
7 | —2.6896X107%] 1.7283X107! —2.6768X 1075 | 2.1133 X107% | —7.5281X107* | 2.4742%10"-
8 | —6.7822X1075] 8.6680 X10~2 | —8,0677X10°5 2 2947% 1072 1. 5058 X104 5. 4058 107"
9 6. 6608 X105 3. 9482107} —4.9611X10°° 4.5571 X102 —1.8399%10°8 8.2274Xx107*

E A F e E S R R RTIRM A RA S R BOE X RFBIEBEH 2 ME
177 22 TR Ay BRI R 5 (7] Bt 257 12 R AR T A0 JE SR YR U 1 Y X BT LA e RS AR BN
RGERAL R E R A A58 B, AT R T RIS B R, Mt R B P H A B Ry
[, N AR PR AT B E B, 552 ERA SRR HE BB TR %
H-AERMRE. B, mRE@RX P ARAX T EFTER R<<107 M I F LI, o
B EE P U TR TSR THRERRERREAIT NN BRI FEL.

% =a,T; + a, T} + asTi + aT5 + a,T\T, + a,T,T,
dT

19 b7, 4 6T+ 6T+ BTVT, + BT, B
% = Csz + C4T? + CTTITZ + CngTa

FAd e, =—5.6592X107%,a,=7. 8696 X 10 °,as=4. 2279 X 10 *,a,= —8. 6048 X 10" *.a-=
2.6896 X 107*,a5=—6. 7822 X 107°,a, = 6. 6608 X 107°; &, = 2. 2149 X 107%,5,=5. 3261 %
107%,6,=—3.1280 X 107°,6,=—8. 0677 X 107°,6,=—4. 9611 X 10" *;¢c,=—4. 3503 X 10 ".c.
=4.5869X107%,c,=—7.5282X107*,c,=1.5058 X107*,

2.2 DHBATBENZHRELRE

BRI KB REEHNERR THRE/D, THSRZHRXEM R AL LR M s
P T ERERREPHAZ AT ERREBERENESHE—F THRLFASE, K1F
VEHINEZEEYRES BT RISNRETBENEE  ENERZHPREREROH N REA
DR
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