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(47)
13 Fy(x,y, 2) FIEUEM
Fy(a,y, 2) = — 13.8546(0.84502 — 0.4380y
+0.33222 — 5.5159)?
+0.0940(—0.3313z + 0.1718y
+0.85292 — 24.3817)?
=+ 0.0940(0.3650x + 1.0534y
+ 0.0880z + 9.6587).
B34 T Ml 0 Fy(x,y, 2) 0 (2371 24)
Ml Lorenz I 2k, 23 Kl 24 Py iy 1fi7 v ] /) X380 /2
Fy(z,y,2) > 0 IX 3, 5 & UF, Bl Proteus
DX 45k 23 T LA b R 24l TR DL R (X8 A 2
Fy(z,y,2) < OMIX 3L, k2 UN, Bl Nereus [X
.. M Lorenz $L& Wiz ) K E, 1F Proteus X 35 4
Bk mT R F L Ml Fo(z,y,2) = 0 O HLOCHE & 23

(48)

= —40

60 ~ 0
40 UN 23

L 0 =

(a) t =2.42

E 4

D), BR AT P 508 Bl {HDZ £E Nereus XIS Py,
A RERNA PTG A H, iz shise. ek
A (RIB BN AT P 2R AL, ANFESE IR

60
40
w 20

—20
—30

—-20 -—10 0

B3 2o L(—6v/2, —6+/2, 27) [IHEARFE X IE A
YR X Ik
B 445 T FE P4 5 L(—6V/2, —61/2, 27) &4

I ZIEh A K. 24 Lorenz 126 3k A VAT & X 55
UP I, I8 B AT E, 23 70 S0 i 2 28 31 43 5 ih i
Fy(z,y,2z) = 0, kB R oh— A Fr s %, @I
S 55 L(—6V/2, —64/2, 27); EAE AR E X sk UN W,
MBS, WAL T S L(-6v/2, —6v/2,27)
FHLZ 3, X LRI 2 (4518 58 4 — 80 (41 55
R(6v/2,64/2,27)).

10 20

—20 30

—40
—20

0 >

20
(d) t=10.74

40
—30

—20

—10 0 30

(a) t = 2.42; (b) t = 5.71; (c) t = 9.98; (d) t = 10.74

UL AR UR N UR W, Pk R, Ak
ERBN 3 Hb— A 0 2 RAE R U FTIX
MU IR UE U UL W, Bl RE Bk 2 53 4h

BRI 245 th A7 P i o5 19 4 B B3 AN
K4 g H e Al s (P 0L, 1 5 45 Y Lorenz M1 28
B tE BL. AEI R RT: ME AE O UX X
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— AP R
LG Ur 5 UL 054
Ur = {(2,y,2) € R*|Fy(x,y,2) =0},  (49a)
Up = {(z,y,2) € R3|Fy(x,y,2) =0},  (49b)
JUES]
R} =UrUURUUL =UL, uUNUUEY.  (50)

%4 Ur, UR MIUE WPIAAE, B4 UL, UN FUF
WAL, F8 2 51T

R} = (U NUNYU (UL UUPYU (Ug UUL). (51)
HERRE 6 h IS (O X0 UN, X805 UE, 9
H AR ) R Uy AR SO UR, 762k
X UL, W& )5 R4k Ur. X8k UE OUT
A AL A PR IO, AR ST I 4k UL 5 Ug 1K
H, Kk UR N UN 24 F X I,

150 4
100

50

—50 4

—~100 :
40 20

T T T T 0 A
0 —20 %0y —10 0 10 20
y x

515 Lorenz Mk AIHEAFIE D IBAIHERL & DI

K6 EAUNNUN 5UF UUP BRI (&)

4 BERAEFTHEFHEALERLH
R R TEE PR

ASSCAE B O B R e A S TR AT
SEAZTIAR 4 Y — Ffopr L 55 5k, BUER TR AR

g n Y3 R

dl‘l

W :f1($1,$27"' 7xn)

d.’L‘2

W = f2($1,$27"' ,ﬂﬂn) ’ (52)
dz,,

dt :fn(xl,xQ;"' 7$n)

1M Lorenz R4t/ — 43 ) R, fEEC#R Lok
F: YSRGS Y8 ) REEA AR TTIX
5, BEAR 13k 5 ik3E H T Lorenz & 45, AR ATE
P EAE RS THR T n i3 ) R 4.
AR LU AP ek AT
1) SR HE A R A TR 1) 4E 8l 1 R G
1 R

fl($1,$2,"',$n)20

T1,%2, - ,&y) =0
fale, ) , (53)
\fn(xlax%"' 7:L'n):0

Kb B b AT HE T
2) SR B R IR K n HE8) ) RGEAEH
AT S R RO R, TR RS
dX

— —AX +B
dt + 5

TEM X = (z1, 20, -+, 2n) B AL G HRCIR
AR, AR n4E5EFE, B & n 4E )&, MM A R
i B DU, 2 ] DU i AR T A2 A 15 ) i
B=0, %

(54)

dXx
— = AX;
dt '

3) R FEFE A AR
4) WL A AR bR AR #, 3E (55) NE N

(55)

& &1
&2 _B ) ’ (56)
&n én

FFE BAEAE A BB XA B, B 2 Pex
T, BARTH SO ST B b RE R (5
5) Kyt H PR A

1dp

F(€17£27"' 7611) = iaa
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]
F(xy, 29, - ,mn):%%; (58)
6) FIHI
F(x1, 9, ,Ty) =0, (59a)
F(x1,29, - ,xy) >0, (59b)
F(z1,29, - ,xy) <0, (59¢)

SRS A A AN 1 i 23 A T HE AR X
(Nereus X 1k) FIHEAFRE XK (Proteus X 1);

7) Sr AR DN (R IE SRR AE, AR HEANER E
X8 (Proteus X i) W, REMLATEE, Ko
B 220 A2V a5 S R 2 5 S b i g R ) 3 A
ST AR L RN 5 A AP, BER AR R
A, R GREAR I D) A BB IX B, A BB R AT
TR SR, B S AR AT, AT K Pro-
teus DXIE, DLRAS I | R0 FEAR s H AR AERR SE X 45k
(Nereus X $) W, RGEFLFaE, A kKAERAE.

AR SCIE o B HE S, X Lorenz J7 #2411~V #i
ROEAT R E M M R T RSP AT RUCR U, A
S F(z,y,z) = 0, A R3 70 o #ERR 2 X 35
(Nereus X k) MIHEANFLE X (Proteus X k). 7
Nereus X3, F(z,y,z) < 0, FEHTE ¢ 380 p k2>,
At Nereus X I3 4 1113 ) 24 R AR R R A e,
GEV-AT AR B WIZ By, 5 12 DX 38 72 A e 1.
7E Proteus X3k N, F(z,y,z) > 0, B[] ¢ 3800 p
Bam, PRI AN E B ) SR, AR
%, PRIk B Proteus X 3 114 5, I 4% ik iy 1
F(z,y,2) = 0BS540 P47 sl A Bl b, B
B )1 R AR AR DB A AN E .

AT T B R AT PR AN S T AR
IORUES

HARATCLE W T — P A8 7 R T = i 58
A HEOE M R R BE S, P e AR SR Tk L
BORRE, A& AR 4, 21 i K ¥ Nereus [X 35 1
Proteus DX 3570 [ K 58, FE5ll /& Proteus X 5k, A
1k Proteus X 3 13 FEl /N — 5, KRG 4 — i SRS
SRS Al IS AR 2 HR B e, — NG
VA T TRE 1) T S5 (R TR N (1) B 0 2R S
YEBOK iy, XA — A i e BT B3], T o

PLIXAN 0] @ ? Bz Ji KA R G TR B 22 L Lorenz
RAENNRIEE =152, TTUUR SRS AEL M E
24 VEFN Lorenz REAHLL, MEAE— N EH.
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Abstract
Based on the Lorenz equations, the dynamics of the weather turning period is studied about numerical weather
prediction. Through the analysis of the stability of equilibrium points of the Lorenz equations, we get the surfaces which
separate the quasi-stable region and quasi-unstable region. In the quasi-stable region, the path curve of the Lorenz
equations can remain relatively stable around the equilibrium points, however in the quasi-unstable region, the path
curve of the Lorenz equations can spring from this equilibrium point to another one. This is one of the important
dynamic characteristics of the Lorenz system, and the paper give new method and theory for the detection of the abrupt

change of climate.
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