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T H E IR R E L A T IO N S
’

Y八N H u a sh e、 g (严华生 )
,

乒p ar tm e n t o f A tm o s p he r ic S c ie n c e s ,

Y u n n a n U n iv e r s it y
,

K u n m in g 6 5 0 0 9 1

砰月N Yu
n x ia (万云霞 ) a n d CH E N G J ia n g a n g (程建刚 )

Yu n

na n M
e te o r o lo g ie a l B u r e a u ,

K u n m in g 6 5 0 0 3 4

叙
e e iv e d Se p te m be r 1 8

,
2 0 0 3 ; r e v ise d S ep te m be r 6

,

2 0 0 4

ABS T R A C T

W
a v e le t a n a lys is

,

E O F a n d C C A a r e u s ed t o a n a lyz e th e v a r ia tio n s o f a tm o sp h e r ie e ir e u la t io n

fa e to r s ,

in e lu d in g th e k e y a tm o s ph e r ie o s e illa tio n s ,

W
,

C
,

E a n d s u b t r o p ie a l h ig h (SH )
, a n d th e ir

r e la tio n s h ip s
.

T he r e s u lts a r e sh o w n th a t th e v a r ia r io n s o f a t m o s ph e r ie e ire u la tio n fa e t o r s bo th in

t r o p o s p he r e a n d lo w e r a tm o sp h e r e la ye r a r e d iffe r e n t o n differ e n t tim e s e a le s
.

T h e m o s t s ig n ifie a n t

v a r ia t io n o f a tm o s Ph e r ie e ir e u la tio n fa e to r s 15 in th e Pe r io d le s s th a n 7 ye a r s
.

T h e e o r r e la t io n

r e la tio n s o f a t m o s p he r ie e ir e u la tio n fa e t o r s a r e d iffe re n t o n d iffe r e n t tim e s e a le s
.

C o m b in a t io n

p a tte r n s o f e ir e u la tio n fa e to r s h a v e im p a e t o n the r e la tio n s h ip s o f fa e t o r s
.

T he r e a r e la g

e o r r e la tio n s be tw e e n e o m b in a tio n p a t te r n s o f e ir e u la tio n fa e to r s in fo r m e r y e a r a n d th a t o f in n e x t

ye s r
·

K e y w o r d s
: a tm o sp h e r ie e ir e u la tio n ,

in te r a n n u a l v a r ia t io n ,

in te r d e e a d a l v a ria tio n , e o r r e la tio n

1
.

IN T R O D U C T IO N

E a r ly in th e 1 9 6 0 5 ,

W a n g ( 1 9 6 4
,

1 9 6 5 ) s t u d ie d the lo n g
一
t e r m o s e illa t io n s o f

a tm o s Phe r ie e ir e u la t io n s a n d fo u n d s o m e s ig n ifie a n t r e s u lts
.

F r o m the n o n ,

m a n y s e h o la r s

b e g a n t o s tu d y th is p r o b le m
.

M u a n d L i (2 0 0 0 ) s t u d ie d the in t e r d e e a d a l v a r ia tio n s o f

a t
mo

s p he r ie e ir e u la t io n s a n d fo u n d th a t th e P r in e iPa l in t e r d e e a d al o s e illa tio n s r e fe r r e d t o

1 0 一 2 0 ye a r s
.

O the r s t u d ie s s ho w e d tha t th e in t e r d e e a d a l v a r ia t io n s ha d a q u a s i
一

1 0
一

y e a r

p e r io d a t th e N o r th w e s t P a e ifie a n d E a s t A s ia (L i 1 9 9 8 )
.

D e n g e t a l
.

(2 0 0 1 ) e o n s id e r e d

tha t the s ig n ifie a n t v a r ia tio n s o f 5 0 a n d N A O w e r e in te r a n n u al v a r ia tio n s
.

L a te r , s o m e

s e ho la r s s t u d ie d the v a r ia tio n s o f a tm o s p he r ie a e tiv e e e n te r s a n d fo u n d m a n y s ig n ifie a tiv e

r e s u lt s (Z h u e t a l
.

1 9 9 7 ; Z h a n g a n d Q ia n 2 0 0 0 ; M u e t a l
.

2 0 0 1 )
.

In the fo r m e r s t u d ie s ,

v a r ia t io n s o f e e r ta in a t m o s Phe r ie e ir e u la t io n fa e t o r s w e r e m o s tly s t u d ie d
,

b u t the

in t e r r e la t io n s o f a tm o s p he r ie e ir e u la tio n fa e t o r s o n d iffe r e n t tim e s e a le s a n d the

e o m b in a t io n p a t t e r n s o f a t m o s p h e r ie e ir e u la t io n fa e to r s w e r e la ek o f s t u d y
.

It 15 kn o w n

th a t o n e p a r t o f a t m o s p h e r ie e ir e u la tio n sy s t e m s ha s in te r a e t io n to o t he r s a n d the

T his s t u dy w a s s u PP o r t e d by th e Y u n n a n K e y P r o
j
e e t (ZOO3 D O0 1 4Z ) a n d th e N a tio n al N a t u r a l

S e le n ee F o u n d a tio n o f C hln a (N o
.

4 0 0 6 5 0 0 1 )
.
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.

1 8

v a r ia tio n s o f a n y p a r t w e r e n o t is o la t e d
.

If w e w a n t t o s t u d y the v a r ia tio n s o f o n e e e r t a in

a tm o sPhe r ie e ir e u la t io n fa e to r ,

w e sh o u ld s t u d y n o t o n ly it s s e lf
一v a r ia tio n s b u t a ls o th e

im p a e t o f o n e fa e t o r o n a n o th e r fa e t o r s
.

T h a t 15 t o s a y
, e lim a te eh a n g e s a r e o f g lo ba lity

.

B a s e d o n th o s e a n a lys e s ,
th e v a r ia tio n s o f a t m o s Ph e r ie e ir e u la t io n fa e to r s a n d th e ir

P o s sib le r e la t io n s a r e s t u d ie d
.

11
.

D A T A

A ll d a t a u s e d in th is p a p e r r a n g e fr o m 1 9 0 1 t o 2 0 0 1
.

D a t a o f fo u r o s e illa t io n s

fr o m In t e r n e t a n d the w e b a d d r e s s e s a r e a s fo llo w s

u e a r
.

e d u ; w w w
.

a tm o s
.

e o lo s t a te
.

e d u
.

C ir e u la t io n

e ir e u la tio n s Pr o v id e d by N C C ( N a t io n a l C lim a t e

w w w
.

e r u
.

u e a
.

a e
.

u k W W W
。

Pa t t e r n d a t a

Ce n te r ) o f

in elu d in g w

C hin a

M e te o r o lo g ie a lO bs e r v a to r y
.

S H (s u b tr o p ie a l hig h ) d a t a e o m e fr o m M u e t a l

d a ta a r e a n n u a l m e a n a n d s t a n d a r d iz e d b efo r e a n a ly z e d
.

a n d Y u n n a n

.

(2 0 0 1 )
.

A ll

111
.

V A R IA T ION C HA R A C T E R IS T IC S O F A T M O S PH E R IC C IR C U LA T ION FAC T O R S

C lim a t ie e ha n g e e a n be th o u g h t a s a e o m bin a tio n o f v a r ia t io n s o n d iffe r e n t t im e s e a le s ,

th a t 15
, e lim a tie e ha n g e = in te r a n n u a l v a r ia t io n + in te r d e e a d a l v a r ia tio n + elim a t ie ba s e

s ta t e
.

In th is p ap e r ,

D B 16 w a v e le t a n a lysis 15 a d o p t ed to d e e o m p o s e the v a r ia tio n s o f

a tm o sPh e r ie e ir e u la tio n fa e t o r s
.

A s w e k n o w
,

the r e a r e tw o ty p e s o f w a v ele t fu n e t io n s
.

O n e 15 o r tho g o n al a n d th e o the r 15 n o n 一 o r th o g o n a l
.

D B 1 6 w a v e le t 15 e o m p a r e d w it h M e x h

w a v e le t a n d the r e s u lt s a r e a s fo llo w s (Y a n e t a l
.

2 0 0 4 )
.

M e x h w a v e le t t r a n s fo r m

e o e ffie ie n t s e a n n o t p r e s e n t th e w ho le v a r ia t io n s o f s ig n a ls b e e a u s e it 15 n o n 一 o r th o g o n a l a n d

th e r e 15 r e p e a t a ble o r e o r r e la t e d in fo r m a t io n a m o n g M e x h w a v ele t e o e ffie ie n t s o n d iffe r e n t

t im e s e a le s
.

In o th e r w a y
,

b e e a u s e o f o r tho g o n a l e h a r a e te r s o f D B 1 6 w a v e le t
, e v e r y tim e

s e a le e o e ffie ie n t 15 o r th o g o n a l w ith o th e r 5 0 th a t h ig h o r lo w fr e q u e n e y e o effie ie n t s o n

d iffe r e n t tim e s e ale s e a n b e d is t ille d
.

R e e o n s tr u e tin g tho s e e o e ffie ie n t s
,

m o r e d is tin e t

v a r ia t io n s o f s ig n a ls o n d iffe r e n t t im e s e ale s e a n b e s t u d ie d
.

In th is w a y
, o r th o g o n a l

w a v e le t a n a lys is 15 a ls o a d o P t ed in th is P a Pe r
.

1
.

V a ri a tio n

Ch
a ra c te r ist ic : of A tm o sP h e r i‘ O s c illa tio n s

It 15 k n o w n th a t 5 0
,

N A O a n d N PO d e n o t e th e eh a r a e t e r s o f m a e r o 一s e a le in th e lo w e r

a tm o s p h e r e in th e p a s t (Jo h n a n d D a v id 1 9 8 1 ; R o g e r s 1 9 8 1 )
.

5 0 (S o u th e r n O s e illa t io n )

r efe r s to th e t r a n s m e r id io n al s e e s a w s t r u e t u r e o f Pr e s s u r e b e tw e e n th e e a s t e r n Pa eifie a n d

th e In d ia n O e e a n s ; N A O (N o r th A tla n tie O s eilla t io n ) r efe r s t o the P r e s s u r e o PP o sit io n

b e tw e e n Ie e la n d ie lo w a n d A z o r e s h ig h ; N PO (N o r th Pa e ifie o s e illa tio n ) r e fe r s t o th e

P r e s s u r e o p P o s it io n b e tw e e n A le u t ia n lo w a n d S H in th e Pa e ifie
.

In the n e a r fu t u r e , a

fo u r th a t m o sPhe r ie o s e illa t io n w a s fo u n d a n d n a m e d A n t a r e t ie O s e illa t io n (A O )
,

w hie h

r e fe r s t o a la r g e s e a le a lt e r n a t io n o f a tm o s p he r ie m a s s b e tw e e n the m id
一

la tit u d e ’5 a n d hig h

la t it u d e ’5 s u r fa e e p r e s s u r e s (T h o m p s o n a n d W
alla e e 1 9 9 8 )

.

T h o s e fo u r o s e illa t io n s d e n o t e

th e p la n e ta r y s e a le eh a n g e s in lo w
一

le v e l a tm o s p he r ie e ir e u la t io n
.

T he r e s u lts o f w a v e le t a n a ly sis o f fo u r o s e illa t io n s a r e s ho w n in T a b le 1 a n d F ig
.

1
.

T a ble 1 s ho w s the v a r ia n e e o f fo u r o s e illa t io n s o n d iffe r e n t t im e s e a le s
.

Fig u r e 1 s ho w s

tha t e v e r y s e r ie s 15 d e e o m p o s e d in t o s ix fr e q u e n e y
一

b a n d s
.

In th is fig u r e ,
th e fir s t s e r ie s 15



N o
.

4 Y月N H
u a she n g

,

W A N Y u ”x ia a n d CH E N G J ia n g a n g 4 1 3

s o u r e e s e r ie s a n d th e a b s e is s a r e p r e s e n ts t im e , r a n g in g fr o m 1 9 0 1 t o 2 0 0 1
.

T a ble 1
.

V a r ia n e e o f F o u r O s e illa tio n s

R e s o lu tio n S e a le

Le v e ls

P er io d s (a )

V a r ia n e e (5 0 )

V a ria n e e (N A O )

V a r ia n ee (N PO )

V a r ia n e e (AO )

2 o 2 1 2 2 2 3
2 4 2 5

d l

< 3
.

5

4 5
.

7 8 %
4 9

.

0 9 %

4 1
.

4 8 %
4 5

.

9 7 %

d 2

3
.

5 一 7

3 1
.

4 8 %
2 3

.

5 6 %

2 3
.

6 2 %
2 6

.

6 %

d 3

7 一 1 4

1 5
.

7 8写
1 5

.

6 1纬
1 2

,

2 3 %
1 0

.

82%

d 4

1 4 一 2 8

2
.

7 4 %
4

.

1 9 %

8
.

6 5 %
7

.

0 3 %

d 5

2 8 一 5 6

2
.

0 7 %
1

.

8 1 写

1 0
.

7 1 %
4

.

0 1 %

a 5

) 5 6

2
.

1 4 %

5
.

7 4 %
3

.

3 1%
5

.

5 6 %

F ig u r e 1 a n d T a b le 1 sh o w tha t th e m o s t s ig n ifie a n t v a r ia t io n o f fo u r o s e illa t io n s 15 in

th e p e r io d le s s th a n 3
.

s a ,

w ith 3 5 % to 4 4 % o f v a r ia bilit y
.

N e x t
,

the 3
.

5 一 7 a p e r io d
,

w ith 2 3% to 3 2 % o f v a r ia bilit y
,

t a k e s s e e o n d p la e e
.

T ho s e tw o b a n d s fo r m th e

in te r a n n u a l v a r ia t io n o f fo u r o s e illa t io n s a n d th e s u m v a r ia b ility r a n g e s fr o m 6 5 % to 7 7%
.

F o r in te r a n n u a l v a r ia t io n ,
the v a r ia t io n o f 5 0 15 th e s t r o n g e s t a m o n g fo u r o s e illa t io n s ,

w ith 7 7 %
o f v a r ia b ility

,

m e a n in g th a t 5 0 15 th e s tr o n g e s t sig n al in th e p e r io d le s s th a n 7 a

b a n d
.

In t e r d e e a d al v a r ia tio n 15 e o m p o s e d o f th e 7 一 2 8 a b a n d o f p e r io d
,

w ith 1 7 % to 2 1 %
o f v a r ia bility

.

F in a lly
,

th e v a r ia n e e o f elim a t ie ba s e s t a te
,

b e lo n g in g t o ) 2 8 a b a n d o f

p e r io d
, r a n g e s fr o m 4 % t o 1 4 %

.

T he v a r ia t io n o f N PO 15 s ig n ifie a n t in > 2 8 a b a n d
,

m e a n in g tha t N PO 15 a s t r o n g e s t s ig n al in the p e r io d o f m o r e tha n 2 8 a b a n d
.

N PO ha s

o b v io u s e lim a t ie tr e n d
, a n d it d r o p p e d d u r in g 1 9 10 5 t o 1 9 4 0 5 a n d d u r in g 1 9 6 0 5 to 1 9 8 0 5 ,

w hile N PO a r is e d b e fo r e 1 9 1 0 5 a n d d u r in g 1 9 4 0 5 一 1 9 6 05 a n d a fte r 1 98 05
.

2
.

V a r ia tio n

Ch
a ra c t e r is tic s

of A tm osP h eri c C irc u la t io n P a tte r n s a n d SH

It 15 kn o w n tha t th e r e a r e 3 a t m o s p he r ie e ir e u la t io n Pa t te r n s in th e A tla n t ie a n d

E u r a s ia n a r e a a t 5 0 0 hPa ,
tha t is w

,

C a n d E e ir e u la tio n Pa tt e r n s
.

T he m a in e ha r a e te r s o f

W Pa t t e r n a r e a s fo llo w s
.

1 ) Z o n a l e ir e u la tio n p r e v a ils a n d th e b a s ie flo w m o v e s a lo n g th e

z o n a l
.

2 ) T he r e a r e a s e r ie s o f s ho r t
一

w a v e tr o u g h s a n d r id g e s
.

3 ) T h e z o n a lit y o f S H 15

v e r y ele a r
.

T h e m a in e h a r a e te r s o f C a r e a s fo llo w s
.

1 ) L a r g e a m p lit u d e q u a si
一 s ta t io n a ry

w a v e s a p p e a r
.

2 ) R id g e s a r e lo e a te d in the e a s t o f e o n t in e n t a n d o e e a n a n d t r o u g hs a r e

lo e a t ed in th e w e s t o f e o n t in e n t a n d the m id d le p a r t o f o e e a n
.

T he m a in e h a r a e t e r s o f E a r e

tha t u p p e r r id g e s d o m in a te in E u r o p e , a n d s u r fa e e p r e s s u r e a s e e n d in g a p p e a r s in K a r a

Se a
.

It 15 e le a r th a t the a b n o r m a l d e v e lo p m e n t o f e ir e u la t io n Pa tt e r n s ha s im p o r t a n t im p a e t

o n elim a t ie e ha n g e s
.

S H 15 a ls o a n im p o r t a n t m e m b e r in the N o r th e r n H e m is p h e r e
.

T h e r e fo r e ,

it 15 n e e e s s a r y to s t u d y the v a r ia t io n s o f th o s e sy s te m s
.

T a b le 2 a n d F ig
.

2

s ho w the r e s u lt s o f th o s e sys te m s
.

T a ble 2
.

V ar ia n e e o f T h r e e C ir e u la tio n P a tte r n s a n d SH

R e s o lu tio n Se a le 2 0 2 1 2 2 2 3 2 ‘ 2 5

L e v e ls d l d Z d 3 d 4 d s a s

Pe rio d s (a ) < 3
.

5 3
.

5 一 7 7 一 1 4 14 一 2 8 2 8一 5 6 ) 5 6

V a r ia n ee (W ) 2 9
.

8 9 % 1 4
.

6 8 % 1 1
.

4 % 1 4
.

6 7 % 1 5
.

6 8 % 1 3
.

6 8 %

V a r ia n ee (C ) 3 6
.

8 6 % 1 5
.

8 3 % 5
.

9 2 % 1 3
.

9 6 % 1 4
.

7 9 % 1 2
.

6 3环

V a r ia n e e (E ) 3 2
.

5 5写 1 2
.

5 7 % 1 2
.

9 9% 1 2
.

4 7 % 3
.

4 2 % 2 6
.

0 1 %

V a r ia n ee (SH ) 4 1
.

3 % 1 5
.

2 3 % 2 0
.

6 7 % 1 1
.

2 9 % 7
.

9 1 % 3
.

6 1 %
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.

1
.

In die e s o f 5 0
,

N A O
,

A O a n d N PO a n d th e ir six fr e q u e n e y
一

ba n d eo m p o n e n ts
.

Fig u r e 2 a n d T a b le 2 sh o w tha t the m o s t sig n ifie a n t v a r ia tio n o f w
,

C
,

E a n d S H 15

th e in t e r a n n u a l v a r ia t io n ,

w ith 4 4 % t o 5 6% o f v a r ia b ility
.

Co m p a r e d the v a r iab ilit y o f

a tm o s p he r ie e ir e u la t io n fa e t o r s in the tr o p o s p h e r e w ith fo u r o s e illa t io n s ,

w e e a n fin d th a t

th e v a r ia b ility d e e r e a s e s
.

A m o n g a ll a tm o s p he r ie e ir e u la tio n s in th e t r o p o s p he r e ,
the

v a r ia t io n o f S H 15 the s tr o n g e s t
,

w h ie h m e a n s tha t SH 15 th e s t r o n g e s t s ig n a l in th e p e r io d

le s s tha n 7 a ba n d
.

T h e v a r ia bilit y o f elim a t ie b a s e s t a t e
,

b e lo n g in g t o > 2 8 a b a n d
, r a n g e s
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F ig
.

2

fr o m 1 1 % to 2 9 %
.

e lim a ti e b a s e s t a t e

m id t r o P o sPhe r e 15

I n d i e e s o f w
,

C
,

E a n d S H a n d the ir s ix fr e q u e n e y 一

b a n d e o m P o n e n t s
.

C o m Pa r e d w it h fo u r o s e illa t io n s ,

it e a n b e fo u n d t h a t t he v a r ia b ilit y o f

in e r e a s e s ,

w hi e h m e a n s th a t th e v a r ia t io n o f e lim a t i e b a s e s t a t e in t h e

m o r e e le a r t ha n t h a t in lo w e r a t m o s Phe r e
.

T he v a r ia tio n o f E 15
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.

1 8

s ig n ifie a n t in > 2 8 a b a n d
,

w ith 2 9
.

4 3 % o f v a r ia bilit y
.

T h a t 15 t o s a y
,

E 15 the s t r o n g e s t

s ig n a l in > 2 8 a b a n d
.

A s a s t r o n g e s t s ig n al in > 2 8 a b a n d
,

the v a r ia t io n s o f fre q u e n e y o f

E in e r e a s e d u r in g 1 9 10 5 t o m id
一

1 9 3 0 5 b u t d e e r e a s e d u r in g m id
一 1 9 3 0 t o 1 9 9 0 5

.

B a s e d o n th e ab o v e a n a lys is
,

it 15 fo u n d th a t th e v a r ia t io n s o f a tm o s p he r ie e ir e u la tio n

fa e to r s in th e m id t r o p o sPh e r e a n d lo w e r a tm o sPhe r e v a r y w ith d iffe r e n t tim e s e a le s
.

T he

m o s t s ig n ifie a n t v a r ia tio n 15 in the < 7 a b a n d o f p e r io d
,

w ith 4 4
.

5 7 % t o 7 7一 3 % o f

v a r ia bility
.

T h e in t e r a n n u a l v a r ia tio n (< 7 a ) in th e lo w e r a t m o s p he r e 15 ele a r e r th a n tha t

in th e m id t r o P o sPhe r e b u t it 15 r e v e r s e in th e ) 2 8 a b a n d o f Pe r io d
.

In the lo w e r

a tm o s p he r e ,

5 0 a n d N PO a r e th e s t r o n g e s t sig n a l in th e < 7 a a n d > 2 8 a b a n d o f p e r io d
,

r e s Pe e t iv e ly
.

In the t r o p o s p h e r e ,

S H a n d E a r e the s t r o n g e s t s ig n a l in th e < 7 a a n d ) 2 8 a

b a n d o f P e r io d
, r e s p e e t iv e ly

.

T h e e lim a t ie tr e n d o f N PO a n d E 15 d is t in e t
.

N PO d r o PP e d

d u r in g 1 9 1 0 5 t o 1 94 0 5 a n d d u r in g 1 9 6 05 t o 1 9 8 0 5 ,

w hile it a r is e d b e fo r e 1 9 1 0 5 a n d d u r in g

1 9 4 05 一 1 9 6 05 a n d afte r 1 9 8 0 5
.

T h e v a r ia t io n s o f E in e r e a s e d u r in g 1 9 1 0 5 to m id
一

1 9 3 0 5 b u t

d e e r e a s e d u r in g m id
一

1 9 3 0 t o 1 9 9 0 5
.

IV
.

C O R R E L A T IO N S O F A T MO S PH E R IC C IR CU LA T IO N FA C T O R S

1
.

Co rr ela tio n A n a ly s is

M u lti
一 s e a le v a r ia t io n s o f e a eh a tm o s p h e r ie e ir e u la t io n a r e s t u d ied

.

N e x t
, e o r r e la tio n

a n a lys is 15 a d o p te d t o s tu d y th e r ela t io n sh ip b e tw e e n o n e a t m o sPh e r ie e ir e u la t io n a n d
.

the

o th e r s
.

T h e u p p e r t r ia n g u la r p a r t in T a ble 3 sh o w s th e e o r r ela t io n e o e ffie ie n t s o f s o u r e e

s e r ie s
.

5 0 a n d A O a r e p o s itiv e ly e o r r e la t e d w ith N PO a n d N AO in th e lo w e r a tm o sPh e r e ,

r e s p e e t iv e ly
.

In th e m id t r o p o s p h e r e , e v e r y e ir e u la t io n p a tt e r n 15 n e g a t iv ely e o r r e la t e d

w ith th e o th e r e ir e u la t io n Pa t t e r n s b u t n o e o r r e la t io n w ith S H
.

A s a w h o le
,

th e r e a r e

m a n ife s tly p o s itiv e e o r r e la t io n s b e tw e e n
W

a n d A O ; the r e a r e m a n ife s tly n e g a t iv e

e o r r e la tio n s b e tw e e n E a n d A O
,

S H a n d 5 0
,

N PO
,

N A O
.

T he e o r r e la tio n s o f s o u r e e s e r ie s e a n o n ly e x p la in th e g e n e r a l re la t io n s hip o f

a t m o s ph e r ie e ir e u la tio n s
.

It 15 kn o w n th a t s o u r e e s e r ie s 15 e o m p o s ed o f m a n y e o m p o n e n t s

o n d iffe r e n t t im e s e a le s
,

w h ieh m e a n s tha t th e a bo v e s t u d y r e s u lt s a r e m ix e d
.

T he r e fo r e ,

it 15 n e e e s s a r y to a n a ly z e the e o r r e la tio n s o f a tm o sPhe r ie fa e t o r s o n d iffe r e n t t im e s e a le s
.

C o n s id e r in g th e e o m p o s e d e o m p o n e n ts in the < 7 a b a n d o f p e r io d a n d e a le u la t in g th e ir

e o r r e la tio n e o e ffie ie n t s
,

w e o b t a in th e r e s u lt s s ho w n in th e lo w e r tr ia n g u la r p a r t in

T a b le 3
.

A m o n g a ll lo w e r a tm o s p h e r ie e ir e u la tio n fa e to r s ,
the p o s it iv e e o r r ela t io n s o f 5 0

a n d N PO
,

A O a n d N A O a r e s t ill m a n ife s t ; am o n g a ll m id tr o p o s p he r e e ir e u la t io n fa e to r s ,

e v e r y e ir e u la t io n P a t te r n 15 p o s itiv e ly e o r r e la te d w ith the o th e r s b u t n o e o r r ela t io n w ith

S H
.

A s a w ho le
,

W 15 m a n ife s t ly P o s it iv e e o r r ela t e d w ith A O
,

N A O ; t he r e a r e m a n ife s tly

n e g a t iv e e o r r ela tio n s b e tw e e n C a n d N A O
,

E a n d A O
, a s w e ll a s S H a n d fo u r o s eilla t io n s

.



N o
.

4 YA N H
u a sh e n g

,

W A N Y u n 了ia a n d C llE N G 介
a n g a n g 4 1 7

T a b le 3
.

C o r r e la tio n s o f A t m o s p h e rie C ir e u la tio n s o f S o u r e e S e rie s ( u p p e r t ria n g u la r p a r t ) a n d

In t e r a n n u a [ V a r ia tio n C o m p o n e n ts (lo w e r t r ia n g u la r p a r t )

C o r r e la tio n e o e ffie ie n t s
w C E SH S〔) A O N A O

内匕八6cj4
11�了0

,上11n3C凸n甘11O甘,1tz1130

⋯
W

C

E

SH

S 0

A O

N AO

N PO

l

一 0
.
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.
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.
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0
.
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.
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一0
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3 5

l

一 0
.
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.
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.

0 6

一 0
.

6 7

一 0
.

4 4

1

0
.
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.
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1
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.
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一 0
.
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一 0
.

0 3

一 0
.
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一 0
.

3 6

一 0
.

3 5

一 0
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3 3

0 0
.

3 0

一 0
.

2 0 0

0
.

1 7 一 0
.

2 8

一 0
.

3 5 一 0
.

1 4

l 一 0
.

0 0

0
.

1 3 1

0
.

1 0 0
.

7 7

0
.

3 0 0
.

1 9

0

N PO

0

一 0

0

一 0
.

2 4

一 0
.

0 4

0
.

7 2

l

0
.

1 1

一 0.
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BO ld fa e e : 9 5 % s ig n ifie a n e e le
v e l

, th e s am e a ft e r

T he s a m e m e t ho d 15 a d o P t e d t o e a le u la t e t he in t e r d e e a d a l v a r ia tio n a n d e lim a t i e b a s e

s t a t e a n d t he r e s u lts a r e s h o w n in T a b le 4
.

Fo r t he in t e r d e e a d al v a r ia t io n ,
t h e e o r r e la t io n s

o f 5 0 a n d N PO ; A O a n d N AO
,

N PO a r e m a n ife s t in t he lo w e r a tm o s Ph e r e ; t h e

e o r r e la tio n s o f e a e h P a ir o f e ir e u la t io n p a t t e r n s ,

S H a n d C
,

E a r e m a n ife s t in t he m id

t r o Po sPhe r e
.

A s a w h o le
,

th e e o r r e la t io n s o f W
a n d N A O ; C a n d 5 0

,

N A O
,

N PO ; E a n d

5 0
,

N A O a r e m a n ife s t
.

F o r e lim a t ie b a s e s t a t e ,
t he e o r r e la t io n s o f e a e h Pa ir o f fo u r

o s e illa t io n s a r e m a n ife s t e x e e p t N AO a n d N PO in t he lo w e r a t m o s p h e r e ; t h e e o r r e la tio n s

o f e a e h Pa ir o f e ir e u la t io n p a t t e r n s ,

S H a n d C a r e m a n ife s t in th e m id t r o p o s p h e r e
.

In t he

m a s s ,
th e e o r r e la t io n s o f W

a n d 5 0
,

N PO ; C a n d SH
,

fo u r o s e illa t io n s ; E a n d 5 0
,

AO
,

N PO a r e m a n ife s t
.

T a b le 4
.

Co r r e la t io n s o f A tm o sp h e r ie C ir e u la t io n s o f I n t e r d ae a d a l V a r ia t io n C o rn p o n e n t s ( u p p e r

t r i a n g u la r p a r t ) a n d C lim a t i e B a s e S t a t e V a r ia t io n Co m p o n e n t s ( lo w e r t r ia n g u la r p a r t )

Co r r e la t io n e o e ffie ie n t s

w C E S H SO A 0 N A O N PO
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1
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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.
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In s u m m a r y ,
t h e e o r r e la t io n s o f a t m o s Ph e r i e e i r e u la t io n s v a r y o n d iffe r e n t t im e s e a le s

b u t s t ill r e m a in s e e r t a in e h a n g e le s s r e la tio n s hip
.

T h e r e la tio n sh ip o f t h r e e m o d e ls ,

A O

a n d N A O
,

5 0 a n d N PO ; SH a n d 5 0
,

N A O
,

N PO ; C a n d N A O a r e e o n s is t e n t o n d iffe r e n t

t im e s e a le s ,

b u t t h e r e la tio n sh ip s o f th e r e s t e ir e u la t io n fa e t o r s v a r y w it h d iffe r e n t t im e

s e ale s
.
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.

1 8

2
.

E n护iri c a l O r th o g o n a l F u n e t io n A n a ly s is

T he k n o w led g e o f the o n e 一
t o

一 o n e e o r r e s p o n d in g r ela t io n s h ip o f fa e t o r s o n d iffe r e n t

t im e s e a le s 15 o b t a in e d th r o u g h the a b o v e a n a lys is
.

W
e o n ly e o n s id e r th e r ela t io n s hip o f

tw o fa e to r s ,

b u t n o t e o n s id e r th e im p a e t o f o th e r fa e to r s ’ v a r ia tio n o n th is r e la tio n s hiP
,

In

this s e e t io n ,

EO F a n a lys is 15 a d o p t e d t o s tu dy the e o r r e la tio n p a tt e r n s a n d r e la t io n s hip s o f

a tm o s Ph e r ie e ir e u la tio n fa e to r s
.

T a ble 5
.

V a ria n e e s o f th e F ir st Fo u r Pr in e iPa lC o m p o n e n ts

Pr in e iPa l e o m P o n e n ts 1 2 3 4

V a ria b ilit y (% ) 2 8
.

3 2 2 3
.

3 8 1 6
.

5 0 1 3
.

2 5

E O F a n a ly sis 15 a d o Pt e d t o s t u d y a n s
一

d im e n s io n a l s e r ie s
, e o m b in e d b y a ll

a tm o s p h e r ie e ir e u la tio n fa e t o r s
.

T a b le 5 sh o w s th e v a r ia b ility o f th e fir s t fo u r p r in e ip a l

e o m p o n e n t s
,

w ho s e a e e u m u la t in g v a r ia bility 15 8 1
.

4 9 %
.

In th is p a p e r ,

w e w ill s t u d y the

fir s t tw o p r in e ip a l e o m p o n e n t s
,

w ith 5 1
.

7 % o f v a r ia b ility
, o w in g to th e v a r ia bility o f the

th ir d p r in e ip a l e o m p o n e n t u n d e r 2 0 %
.

T a b le 6 a n d Fig
.

3 s ho w th e fir s t p r in e ip a l

e o m p o n e n t a n d it s t im e s e r ie s ; T a ble 7 a n d Fig
.

4 s ho w the s e e o n d p r in e ip a l e o m p o n e n t a n d

lt s t llll e S e r le S
.

T a ble 6
.

Fa e to r , 5 L o a d in g o f th e Fir s t P rin e ip a l Co m p o n e n t

A t m o s Ph e r ie e ir e u la t io n fa e to r s A O N A O

一 0 4 9

SO

L o a d in g 一 0 4 6

N P O

一 0
.

3 1

W C E

一 0
.

2 2 一 0
.

4 1 0
.

31 0
.

1 4

T he fir s t Pr in e iPa l e o m P o n e n t sh o w s th e fir s t P a t te r n o f e o m Po sit e v a r ia b le
,

w ith

2 8
.

3 2 % o f v a r ia bilit y
.

N A O 15 th e m o s t im p o r t a n t fa e t o r fo r it s ab s o lu t e v alu e o f Io a d in g

15 m a x im u m
.

T he sig n o f lo a d in g d e n o t e s in
一

p h a s e o r o u t
一

p h a s e
.

N A O
,

A O
,

W
,

N PO a n d

5 0 p o s s e s s n e g a t iv e lo a d in g a n d th e ir v a r ia tio n s a r e in
一

p h a s e ; C
,

E a n d S H p o s s e s s

4

0

一

2

一
4

19 0 1 19 1 1 1 92 1 19 3 1 194 1 1 9 5 1 1 9 6 1 19 7 ] 19 8 1 1 9 9 1 2 0 0 1

Fig
.

3
.

T im e s e r ie s o f th e fi r st p r in e ip a l e o m p o n e n t
.
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4
.

T im e s e r ie s o f th e s e e o n d p rin e ip a l e o m p o n e n t
.

p o s itiv e lo a d in g a n d the ir v a r ia t io n s a r e a ls o in
一

p h a s e
.

T ha t 15 t o s ay
,

N A O
,

A O
,

W
,

N PO a n d 5 0 a r e o u t
一

p ha s e w ith C
,

E a n d S H
.

It e a n b e s t u d ie d th a t N A O 15 m a n ife s tly

p o s itiv e ly a n d n e g a tiv ely e o r r ela t e d w ith A O a n d S H
, r e s p e e t iv e ly

,

w hie h a r e m e n tio n e d

a bo v e
.

In this w ay
,

it e a n b e e o n elu d e d th a t th e r ela tio n sh iPs o f N A O a n d A O
,

S H a r e

s t e a d y
,

w hieh 15 the s t e a d y m o d e in th e fir s t p r in e ip al e o m p o n e n t
.

F ig u r e 3 s h o w s the

m a n ife s t in t e r a n n u a l a n d in t e r d e e a d a l v a r ia tio n o f th e t im e s e r ie s o f the fir s t P r in e iPa l

e o m p o n e n t
.

T h e v a r ia t io n s o f th e fir s t p r in e ip a l e o m p o n e n t a r e in n e g a t iv e p h a s e b efo r e

the e n d o f 1 9 2 0 5 ,

d u r in g 1 9 6 0 5 t o th e e n d o f 1 9 7 05 a n d d u r in g the m id
一

1 9 8 0 5 to th e m id
-

1 9 9 05
.

T h e v a r ia tio n s o f the fir s t p r in e ip a l e o m p o n e n t a r e in p o s itiv e p h a s e d u r in g 1 9 3 0 5 t o

the e n d o f 1 9 6 05
,

d u r in g th e e n d o f 1 9 7 0 5 t o th e m id
一

1 98 05 a n d a fte r m id
一

1 9 9 0 5
.

T a b le 7
.

F a e t o r ’5 L o a d in g o f the Se e o n d Prin e ip a l C o m p o n e n t s

A tm o sPh e rie e ir e u la tio n fa e to r s A O

L o a d in g 一 0
.

2 7

N A O

一 0
.

0

W C E SH

一 0
.

3 6 一 0
.

3 6 0
.

6 3 一 0
.

2 7

T h e s e e o n d Pr in e iP al e o m Po n e n t s ho w s th e s e e o n d p a t te r n o f v a r ia ble
,

w ith 2 3
.

3 8 %
o f v a r ia bilit y

.

E 15 the m o s t im p o r ta n t fa e t o r fo r its a b s o lu te v a lu e o f lo a d in g 15 m a x im u m
.

W
,

C
,

A O
,

S H a n d N AO p o s s e s s n e g a tiv e lo a d in g a n d th e ir v a r ia t io n s a r e in
一

p h a s e ;

NPO
,

5 0 a n d E p o s s e s s p o s it iv e lo a d in g a n d th e ir v a r ia t io n s a r e in
一

p h a s e
.

T ha t 15 t o s ay
,

W
,

C
,

A O
,

S H a n d N A O a r e o u t
一

p ha s e w ith N PO
,

5 0 a n d E
.

It e a n b e s t u d ie d th a t E 15

m a n ife s tly p o s it iv e ly a n d n e g a tiv e ly e o r r e la te d w ith 5 0 a n d w
,

C
, r e s p e e t iv e ly

,

w hie h a r e

m e n tio n e d a bo v e
.

In th is w a y
,

it e a n b e e o n elu d e d tha t th e r ela t io n s h ip s o f E a n d 5 0
,

W
,

C a r e s te a dy
,

w hie h 15 the s te a d y m o d e in th e s e e o n d p r in e ip a l e o m p o n e n t
.

F ig u r e 4 sh o w s

the m a n ife s t in t e r a n n u a l a n d in t e r d e e a d a l v a r ia t io n o f th e tim e s e r ie s o f th e fir s t p r in e ip a l

c o m Po n e n t
.

T he v a r ia tio n s o f th e s e e o n d p r in e iPa l e o m p o n e n t a r e in Po s it iv e Pha s e be fo r e

1 9 4 0 5 a n d d u r in g th e e n d o f 1 94 05 to 1 9 6 0 5
.

T h e v a r ia t io n s o f the s e e o n d p r in e ip a l

e o m Po n e n t a re n e g a t iv e p ha s e a ft e r 1 9 6 0 5
.

In s u m m a r y
,

th e p a t t e r n s o f the e o m p o s it e v a r ia ble o f a t m o s p h e r ie e ir e u la t io n fa e to r s

e x is t a n d the d iffe r e n t p a t t e r n h a s e x p lie it im p a e t o n th e e ir e u la t io n fa e to r s
.

T h e

r ela t io n sh ip s o f N A O a n d A O
,

SH a n d o f E a n d 5 0
,

W
,

C a r e s t e a d y
.

T h e in t e r a n n u a l
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a n d in te r d e e a d a l v a r ia tio n s o f t im e s e r ie s o f e a eh p r in e ip a l e o m p o n e n t a r e m a n ife s t
.

3
·

Ca
n o n ic a l Co

r re la tio n A n a ly sis (C C A )

T h r o u g h th e a bo v e a n alys is
,

it 15 k n o w n th e p a tt e r n s o f a t m o s p h e r ie e ir e u la t io n

fa e to r s
.

T he v a r ia t io n s o f a tm o sPhe r ie e ir e u la t io n fa e t o r s in the P r e v io u s ye a r w ill

in flu e n e e th e v a r ia t io n s in th e fo llo w in g y e a r
.

W
ell the n ,

15 th e r e a n y im p a e t o f th e

e o m bin a t io n s o f e ir e u la t io n fa e t o r s in th e Pr e v io u s ye a r o n the e o m b in a t io n s o f fa e t o r s in

th e fo llo w in g ye a r ? CCA a n a lys is 15 a d o p t e d t o s t u d y the la g e o r r e la t io n p a tt e r n s o f

a tm o sPhe r ie e ir e u la t io n fa e to r s
.

T a b le 8
.

Ca n o n iea lC o r r e la tio n C o e ffie ie n ts Pa s s in g th r o u g h S ig n ifie a n e e L e v e l

G r o u P 1 2 3

C a n o n ie a l e o r re la tio n e o e ffie ie n t s 0
.

5 9 0
.

5 8 0
.

4 1

T h e fir s t fa e t o r g r o u p r a n g e s fr o m 1 9 0 1 to 2 0 0 0 a n d th e s e e o n d r a n g e s fr o m 1 9 0 2 t o

2 0 0 1

w h ieh

in CCA a n a lys is
.

T he r e s u lt s s ho w th a t th r e e e a n o n ie a l e o r r e la tio n e o effie ie n t s

a T e 0
.

5 9 , 0
.

5 8

fir s t a n d th e s e e o n d Pa

0
.

4 1
,

p a s s th r o u g h the 9 5 %
s ig n ifie a n e e te s t

.

In this p a p e r ,
th e

ir s o f e a n o n ie a l v a r ia ble s a r e a n a ly z e d
.

T a b le 9
.

L o a din g Fa e to r s o f th e F ir st Ca n o n ie a lC o r r e la tio n E ig e n v e e to r

A tm o sPh e rie e ir e u la tio n fa eto r s

L o a d in g fa e to r s (p r ev io u s y ea r )

A O N A O

一 0
.

4 0

一 0
.

4 9

.

1 4

.

2 2

N PO W C E SH

一 0
.

5 4 一 0
.

6 5

L o a d in g fa e to r s (n e x t ye a r ) 一 0
.

0 9 0

.

1 6

.

1 0

一 0
.

2 5

0
.

7 2 0
.

0 4 0
.

0 9

一 0
.

1 2

一 0
.

4 0

自n�

F o r t he fir s t p a ir o f e a n o n i e a l e ig e n v e e t o r s ( T ab le g )
, w e ig h t in g e o e ffie i e n ts o f N A O

,

5 0 a n d N PO a r e p o s i t iv e bu t A O
,

W
,

C
,

E a n d S H n e g a t iv e in t h e p r e v io u s ye a r ,

w h ile

w e ig h t in g e o e ffi e ie n ts o f N A O
,

N PO
,

W
,

C
,

E a r e p o s it iv e bu t A O
,

5 0 a n d S H n e g a tiv e

in t he n e x t y e a r
.

T h e e o m b in a t io n p a t t e r n o f a tm o s p he r i e e ir e u la t io n fa e t o r s in t he

p r e v io u s ye a r 15 e o r r e la t e d w it h t ha t o f in t he n e x t y e a r
.

A O
,

W
,

C
,

E in t he p r e v io u s

y e a r a r e m a n ife s t ly p o s it iv e ly e o r r e la t e d w it h A O a n d S H in th e n e x t y e a r b u t n e g a t iv e ly

e o r r e la t e d w it h W in t he n e x t y e a r ,

w h i e h m e a n s t ha t th e s t r o n g e r A O
,

W
,

C
,

E in t he

p r e v i o u s y e a r a r e ,
t he s t r o n g e r A O a n d S H in th e n e x t y e a r a r e , a n d th e w e a k e r

W in t he

n e x t y e a r is
.

E
,

w h i e h 15 in t he p r e v io u s y e a r ,

15 m a n ife s t ly e o r r e la t e d w it h t he

e o m b in a t io n p a t t e r n o f a t m o s p h e r i e e ir e u la t io n fa e t o r s in t h e n e x t y e a r
.

w
,

w h i e h 15 in t h e

n e x t ye a r ,

15 m a n ife s tly e o r r e la t e d w ith t he e o m b in a t io n p a tt e r n o f a t m o s ph e r i e e ir e u la t io n

fa e to r s in t he P r e v io u s y e a r
.

T a b le 1 0
.

L o a d in g F a e t o r s o f th e S e e o n d Ca n o n i e a l C o r r e la t io n E i g e n v e e t o r

A tm o sp h e r i e e i r e u la t i o n fa e t o r s

L o a d i n g fa e t o r s (P r e v io u s ye a r )

L o a d in g fa e to r s ( n e x t ye a r )

A O N A O 5 0 C E SH

0八�0
八U0

.

0 7

一 0
.

4 1

.

16

.

4 7

一 0
.

8 3

一 0
.

0 7 一 0
.

0 6

W
.

0 6

.

15

一 0
.

0 1

一 0
.

1 2

一 0
.

4 4

一 0
.

4 2

.

1 5

.

6 2

八�门�



N o
.

4 YA N H
u a sh e n g

,

W A N Y u n x ia a n d C H E N G J ia n g a n g 4 2 1

F o r th e s e e o n d p a ir o f e a n o n ie a l e ig e n v e e t o r s (T a ble 1 0 )
, w e ig h t in g e o effie ie n t s o f A O

,

NA O
,

N PO
,

W
a n d S H a r e p o s it iv e bu t 5 0

,

C
,

E n e g a t iv e in th e p r e v io u s ye a r ,

w h ile

w e ig h t in g e o e ffie ie n t s o f N A O
,

W a n d S H a r e p o s it iv e b u t A O
,

5 0
,

NP O
,

C a n d E

n e g a t iv e in the n e x t ye a r
.

5 0 a n d E in the p re v io u s y e a r a r e m a n ife s tly p o s itiv e ly

e o r r e la t e d w ith A O a n d E in th e n e x t y e a r bu t n e g a tiv e ly e o r r ela t e d w ith N A O a n d S H in

the n e x t ye a r ,

w h ieh m e a n s th a t th e s tr o n g e r 5 0 a n d E a r e in th e p r e v io u s y e a r ,
th e

s t r o n g e r A O a n d E in the n e x t y e a r a r e , a n d the w e a ke r N A O a n d SH in the n e x t ye a r a r e
.

5 0
,

w h ie h 15 in th e p r e v io u s ye a r ,

15 m a n ife s tly e o r r e la t e d w ith th e e o m bin a t io n Pa t t e r n o f

a tm o s p h e r ie e ir e u la tio n fa e to r s in the n e x t ye a r
.

S H
,

w h ieh 15 in t he n e x t ye a r ,

15

m a n ife s tly e o r r e la te d w ith t he e o m b in a t io n Pa t te r n o f a tm o s p he r ie e ir e u la tio n fa e to r s in th e

Pr e v 10 u s y e a r
.

T he r e s u lts o f e a n o n ie a l e o r r e la t io n a n a lysis s ho w tha t th e e o m b in a t io n p a t te r n s o f

a tm o s p h e r ie e ir e u la t io n fa e t o r s in th e p r e v io u s y e a r a r e m a n ife s tly e o r r ela t e d w ith th a t o f

in th e n e x t y e a r
.

In e a n o n ie a l e o r r e la tio n a n a lys is
,

it 15 e o n s id e r e d b o th the in t e r a e t io n o f

fa e to r s a n d th e im p a e t s o f fa e t o r s in th e p r e v io u s y e a r o n th e fa e t o r s in th e n e x t ye a r
.

T h e

s t r o n g e r A O
,

W
,

C
,

E in the p r e v io u s y e a r a r e ,
the s t r o n g e r A O a n d S H in the n e x t ye a r

a r e , a n d th e w e a ke r
W in the n e x t ye a r 15

.

T he s t r o n g e r 5 0 a n d E a r e in the p r e v io u s

ye a r ,
the s t r o n g e r A O a n d E in th e n e x t ye a r a r e , a n d the w e a k e r N A O a n d S H in the n e x t

ye a r a r e
.

V
.

R E SU L T S A N D D IS C U S S ION S

B a s ed o n the ab o v e a n a ly s is
,

the e o n elu s io n s m ay be d r a w n a s fo llo w s
.

(1 ) V a r ia t io n s o f a tm o sPhe r ie e ir e u la t io n fa e to r s in the m id tr o Po sPhe r e a n d lo w e r

a tm o s p h e r e a r e d iffe r e n t w ith d iffe r e n t tim e s e a le s
.

T h e m o s s ig n ifie a n t v a r ia tio n 15 in th e

( 7 a b a n d o f p e r io d
,

w ith 4 4
.

5 7 % t o 7 7
.

1 3 % o f v a r ia b ility
.

T h e in t e r a n n u a l v a r ia t io n

(( 7 a ) in th e lo w e r a t m o s p he r e 15 e le a r e r th a n tha t in th e m id t r o P o s p h e r e b u t it 15

r e v e r s e in th e ) 2 8 a ba n d o f Pe r io d
.

In th e lo w e r a tm o s Ph e r e ,

5 0 a n d N PO a r e th e

s t r o n g e s t sig n a l in the < 7 a a n d ) 28 a b a n d o f p e r io d
, r e s p e e tiv e ly

.

In th e m id

tr o p o s p he r e ,

S H a n d E a r e the s t r o n g e s t s ig n al in the < 7 a a n d ) 2 8 a b a n d o f p e r io d
,

r e s Pe c t iv ely
.

(2 ) T he e lim a t ie tr e n d o f N PO a n d E 15 d is t in e t
.

N PO d r o p p e d d u r in g 1 9 1 0 5 t o 1 9 4 0 5

a n d d u r in g 1 9 6 0 5 to 1 9 8 0 5 w hile N PO a r is e d be fo r e 1 9 1 05 a n d d u r in g 1 9 4 0 5 一 1 9 6 0 5 a n d

aft e r 1 9 8 0 5
.

T h e v a r ia tio n s o f fr e q u e n e y o f E in e r e a s e d u r in g 1 9 1 0 5 t o m id
一

1 9 3 0 5 b u t

d e e r e a s e d u r in g m id一 9 3 0 t o 1 9 9 0 5
.

(3 ) T he e o r r ela t io n s o f a t m o s p h e r ie e ir e u la tio n s v a r y w ith d iffe r e n t t im e s e a le s bu t

s till r e m a in e e r t a in e ha n g e le s s r e la t io n sh ip
.

T h e r e la tio n s hip s o f t hr e e e ir e u la t io n

p a t t e r n s ,

A O a n d N A O
,

5 0 a n d N PO
,

C a n d N A O
,

S H a n d 5 0
,

N A O
,

N PO a r e

e o n s is te n t o n d iffe r e n t tim e s e a le s b u t th e r e la t io n s hip s o f th e r e s t e ir e u la t io n fa e t o r s v a r y

w ith d iffe r e n t t im e s e a le s
.

(4 ) T h e p a t t e r n s o f th e e o m p o s it e v a r ia b le o f a tm o s p h e r ie e ir e u la t io n fa e t o r s e x it a n d

the d iffe r e n t p a tt e r n s ha v e e x p lie it im p a e t o n e ir e u la tio n fa e t o r s
.

T h e r e la t io n s hip s o f

N A O a n d A O
,

S H a n d th e r e la t io n sh ip s o f E a n d 5 0
,

W
,

C a r e s t e a d y
.

T h e in t e r a n n u a l

a n d in t e r d e e a d a l v a r ia tio n s o f t im e s e r ie s o f e a e h p r in e iPa l e o m p o n e n t a r e m a n ife s t
.
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(5 ) T h e e o m b in a t io n P a t t e r n s o f a tm o s p he r ie e ir e u la t io n fa e t o r s in th e P r e v io u s y e a r

a r e m a n ife s tly e o r r ela t e d w ith th a t o f in the n e x t ye a r
.

T h e s t r o n g e r A O
,

W
,

C
,

E in the

p r e v io u s ye a r a r e ,
th e s t r o n g e r AO a n d S H in the n e x t ye a r a r e , a n d the w e a ke r

W in the

n e x t ye a r 15
.

T he s t r o n g e r 5 0 a n d E a r e in the p r e v io u s ye a r ,
the s t r o n g e r A O a n d E in

th e n e x t y e a r a r e , a n d th e w e a ke r N A O a n d S H in th e n e x t ye a r a r e
.

In te r a n n u a l a n d in te r d e e a d a l v a r ia t io n s o f e lim a t ie eh a n g e h a v e b e e o m e a fo r e la n d

q u e s tio n in r e e e n t y e a r s ,

w h e r e a s ,
th e s t u d y o f th is q u e s tio n 15 s t ill im m a t u r e

.

In th is

P a Pe r , the v a r ia tio n s o f a tm o s Ph e r ie e ir e u la t io n fa e t o r s a n d th e ir r ela t io n sh iPs a r e s t u d ie d

a n d s o m e r e s u lt s a r e fo u n d
.

B u t the s t u d y o f Ph ys ie s m e e ha n ism 15 le s s
.

In the fo llo w in g

s t u d y
,

the m o r e s t u d y o f Ph ysie s m e eh a n is m 15 n e e d e d
.

R EFE R E N C E S

D e n g Z iw a n g
,

Sh i N e n g a n d W
a n g Y o n g bo (2 0 0 1 )

,

O r th o g o n a l w a v ele t a n a ly sis o f 5 0 a n d A O
,

Jo
u r n a l

of T r OPzc a l M
e teo r o l‘活,

,
1 7

:

57
一
6 4 (in C h in e s e )

.

J
o h n ,

M
.

W
. ,

Da
v id

,

5
.

G
.

(1 9 5 1 )
,

T e le e o n n e e tio n s in the g e o p o te n tia l h e ig ht fie ld d u r in g t he n o r th e r n

h e m is Phe r e w in te r ,

B u l
.

A m e r
.

八介teo r
.

S o c
. ,

1 09
:
7 8 4 一 8 1 1

.

L i e h o n g yin (1 9 9 5 )
,

T he q u a s i
一

d e e a d a l o s e illa tio n o f a ir
一s e a sy ste m in th e n o r thw e s te r n Pa e ifie r e g io n ,

A d y
.

A tm o s
.

S c i
. ,

1 5 : 3 1一 4 0
.

M
u
M in明

u a n a n d L i C ho n g y in (2 0 0 0 )
,

In te r d e e a d a l v a ria tio n s o f a rm o s p h e rie e ir e u la tio n ,

Cl im a ti c a n d

E n v iro
n

me
n ta l R e sea rc h

,
5 : 23 3一 2 4 1 (in C h in e s e )

.

M
u Qia o z h e n ,

W
a n g S h a o w u ,

Z h u
Ji

n h o n g a n d G o n g D a o y i(20 0 1 )
,

V a r ia tio n s o f t h e w e s te r n P a eifie

s u bt r o p ie a l hig h in s u m m e r d u r in g t he la s t hu n d r e d y e a rs ,

Ch in es e J o u
rn

a l Of A tm o
sP he ric S e ie n c es ,

2 5
:
7 8 7一 7 9 7 (in C hin e s e )

.

R o g e r s ,

G
.

T
.

(1 9 8 1 )
,

T h e N o r th Pa e ifie o s e illa tio n ,

J
.

Cl ima te
,
1 : 6 8一 8 3

.

T h o m p so n ,

D
.

W
.

J
.

a n d W
a lla e e ,

J
.

M
.

(1 9 9 8 )
,

T h e A r et ie o s e illa tio n sig n a tu r e in w in te rt im e

g e o p o te n tia l h e ig h t a n d te m Pe r a tu r e fie ld s ,

G e

OP hy
s

.

R e s
.

Le tt ,
2 5 (9 ) : 1 2 9 7一 1 3 0 0

.

W
a n g Sh a o w u (1 9 6 4 )

,

A t m o s ph e r ie v ib ra tio n in r e e e n t 9 0 y e a rs (p a rt o n e )
,

A c ta M七t
eo r o l呀ic a S in ic a

,
3 4 :

4 86 一 5 0 6 (in C h in e s e )
.

W
a n g S h a o w u (1 9 6 5 )

,

A tm o s ph e r ie v ib r a tio n in re e e n t 9 0 ye a r s (p a rt tw o )
,
A c ta 入介te o

ro lo g ic a S in介 a ,

3 5 : 2 0 0 一 2 1 3 (in C hin e s e )
.

Y a n H u a s h e n g
,

W
a n Y u n x ia

,

D e n g Z iw a n g a n d C a o
Ji

e (2 0 0 4 )
,

O r t ho g o n a l w a v e le t a n a ly s is o f th e

v a r ia t io n s o f t he r e e e n t 1 0 0
一

孵
a r s p r e e ip ita tio n in C h in a ,

Ch in es e

JO
u
rn

a l of A tm o 3Phe ri c S cie n

ces
,

2 8
:
1 5 1 一 1 57 (in Ch in e s e )

.

Z h a n g Q io n g a n d Qia n Y o n g fu (2 0 0 0 )
,

In te r a n n u a l a n d in te rd e ea d a l v a r ia t io n s o f t h e S o u th A s ia H ig h
,

Ch in e se

JO
u
ra l of A tm o

sP he r ic se ie n c e s ,
2 4

:
6 7 一 7 8 (in C hin e s e )

.

Z h u
Q ia n g e n ,

S h i N e n g
,

W
u Zha o h u i

,

X u
Ji

a n
j
u n a n d S h e n T o n g li (1 9 9 7 )

,

T h e lo n g
一 te rm e h a n g e o f

a tm o s Phe rie a e tiv e e e n te r s in n o r th e r n w in te r a n d its e o r r e la tio n w ith C h in a elim a t e in r ee e n t 1 0 0

ye a r s ,

A e ta M
e teo r o lo g ic a S in ic a

,
5 5

:
7 5 0 一 7 5 7 (in C hin e s e )

.


