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一

SE A H E A T

E X C H A N G E S IN T H E SO U T H C H IN A S E A (SC S )

R E G IO N A N D T H E IR R E L A T IO N S

W IT H T H E SC S M O N SO O N S
介

尺e n X u 刃u a n (任雪娟 ) a n d Q ia n

儿
n
gj 盗 (钱永甫 )

D eP a r tm e n t o f A t m o s p h e r ie S eie n e e s
,

N a n jin g U n iv e r s ity
,

N a n
ii

n g 2 1 0 0 9 3

R e e e iv e d M
a y 2 2

,

1 9 9 8 ; r e v is e d Fe b r u a ry 4
,

1 9 9 9

A BS T R A C T

B y u s in g t he N C E P r e a n a ly sis d a ta se t in 1 9 7 9 一 1 9 9 5 t he flu x e s o f the la t e n t h e a t
,

th e

s e n sible h e a t a n d th e n e t lo n g
一
w a v e r a dia tio n in the S o u t h C h in a S e a (S C S ) a r e e x p a n d e d by m e a n s

o f E O F in o r d er t o d is e u s s th e b a s ie e lim a t o lo g iea l fe a t u r e s in th e S C S
.

T he d e t a ile d a n a ly s is s h o w s

th a t th e a ir
一s e a h ea t e x e h a n g e s in diffe r e n t S CS r e g io n s ha v e d iffe r e n t s e a s o n a l v a r ia t io n s

.

T h e

m id d le a n d t he n o r th o f th e S C S a r e th e h ig h v a lu e r e g io n s o f th e a ir
一s e a h e a t e x e ha n g e s d u rin g th e

w in te r a n d th e su m m e r m o n s o o n P e rio d s
,

r e s p e e tiv e ly th e s e a s o n a l v a ria t io n s o f a ir
一s e a he at

e x e h a n g e s in th e s o u th o f t he S C S a r e s m a ll
.

In a d d itio n
,

th e p r o p o r tio n s o f d iffe r e n t e o m p o n e n t s

in th e t o ta l a ir
一 se a h ea t e x e ha n g es ha v e d iffe r e n t s e a s o n a l v a ria tio n s in diffe r e n t r e g io n s

.

T he

r e s u lt s s h o w tha t th e S C S m o n s o o n a n d th e a ir
一s e a h e a t e x e h a n g e s in th e S C S r e g io n a r e the

a e e o m p a n im e n ts o f e a e h o t he r
,

th e g r e a t d iffe r e n e e o f th e s e n s ib le h e a t flu x be tw e e n th e In d o e hin a

Pe n in s u la a n d t he S CS be fo r e th e S C S s u m m e r m o n s o o n o n s e t m a y be o n e o f th e t rig g e r s o f the

la t te r
.

T he r e m a in ta in s a h ig h v a lu e e e n te r o f the s e n s ib le h e a t flu x b e fo r e th e 1 3 th d e k a d
,

its

d is a p p e a r in g tim e eo n sis ts w ith th a t o f t he s u m m er m o n s o o n o n s e t
.

It m e a n s th a t a s fa r a s th e SC S

lo e a l e o n d itio n s a r e e o n ee r n e d t he n o r thw e s t o f t he In d o e h in a Pe n in s u la 15 p r o b a b ly a se n s itiv e

r e g io n t o the S C S s u m me
r m o n s o o n o n se t a n d th e la n d m ay p la y a le a d in g r o le in th e S C S su m m e r

n 1 0 n S 0 0 fl o n s e t
.

K ey w o r d s : a ir
一s e a h e a t e x e h a n g e in th e S o u th C h in a S e a E OF

,

S C S (S o u th C h in a S e a

m o n s o o n
,

s e a s o n a l v a ria tio n

1
.

IN T R O D U C T IO N

T he o e e a n Play s a n im P o r t a n t r o le in the e lim a t e fo r m a tio n a n d v a r ia t io n o f d iffe r e n t

t im e s e a le s
.

T h e in te r a e tio n s b e tw e e n a ir a n d s e a a r e r e a liz e d b y e n e r g y e x e ha n g e
,

a n d th e

a n o m a ly o f e n e r g y e x e ha n g e b e tw e e n a ir a n d s e a 15 o n e o f th e fa e t o r s w h ieh e a n le a d t o th e

a n o m a ly o f o e e a n a n d a tm o s Ph e r ie e ir e u la t io n s
.

5 0
,

it 15 v e r y im p o r t a n t t o u n d e r s t a n d t h e

p h y s ie a l m e e h a n is m o f a ir
一 s e a in te r a e tio n w h e n w e a n a ly z e the t h e r m a l e ffe e t s o f o e e a n o n

a tm o sPhe r e
.

S p o n so r e d b y
“

N a tio n a l K e y D e v e lo p in g Pr o g r a rn m e fo r B a s ie S e ie n e e s
’

一
“

R e s e a r e h o n t he

Fo rm a t io n
M

e e h a n is m a n d Pr ed ie tio n T h e o ry o f H e a v y C lim a tie D is a s te r s in C h in a
” ,

th e fir s t p a r t o f th e

“

R e s e a r e h o n t he Fo rm a tio n
M

e e ha n is m a n d Pr e die t io n T h e o r y o f H e a v y C lim a tie a n d S y n o p tie D is a s te r s in

e h in a
’ ·
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T h e S C S 15 a s e m i
一 e n e lo s e d t ro p ie al d e e P o e e a n b a s in s u r r o u n d e d by m a in la n d a n d

is la n d s
,

a n d the u n iq u e g e o g r a p hie a l s u r r o u n d in g s fo r m th e s p e e ia l e ir e u la t io n a n d w e a t he r

e o n d it io n in th e SC S th r o u g h t he th e r m o d yn a m ie a n d d yn am ie p r o e e s s e s
.

R e e e n t ly
,

g r e a t

a t t e n t io n 15 Pa id t o the im p o r t a n t p o s it io n o f t he S C S d u e to the d e eP s t u d ie s o f t he b a s ie

e lim a t o lo g ie a l fe a t u r e s
,

tr o p ie a l e ir e u la t io n s y s te m s a n d t he m o n s o o n e lim a t e o f t he SC S

(Y a n e t a l
.

1 9 9 3 ; L ia n g 1 9 9 1 : W a n g a n d D in g 1 9 9 7 )
.

It 15 t he b a s ie w o r k o f a ir
一 s e a

in t e r a e t io n s t u d y t o r e v e a l th e s p a t ia l a n d t e m p o r a l d is t r ib u t io n s o f a ir
一 s e a h e a t e x eh a n g e s

(in e lu d in g th e la te n t h e a t th e s e n s ible h e a t a n d t he n e t lo n g
一

w a v e r a d ia t io n ) in th e S C S

a n d it 15 a ls o a k e y to t he d e v e lo p m e n t o f a g o o d o e e a n 一a tm o s p h e r ie e o u p le d m o d el
.

T h e

p r e v io u s s t u d ie s (W
a n g e t a l

.

1 9 9 7 : Y a n 1 9 9 7 ) a r e lim ite d t o th e d is e u s s io n s o f th e a ir
一 s e a

h e a t e x e ha n g e s b a s e d o n th e r e g io n a l a n d the m o n th ly m e a n
,

th e p r o b le m s o f t he s e a s o n al

v a r ia t io n fe a t u r e s in d iffe r e n t s e a r e g io n s a n d t he r ela tio n s w ith t he d e v e lo p m e n t o f t h e

S CS m o n s o o n e t e
.

h a v e n o t b e e n e a r e fu lly s d u d ie d
.

In t his p a p e r the a b o v e p r o b lem s a r e e a r e fu lly a n a ly z e d by u s in g t he flu x e s o f t he

la te n t he a t
,

the s e n s ible he a t a n d th e n e t lo n g
一

w a v e r a d ia t io n in N C E P (N a t io n al C e n te r

fo r E n v ir o n m e n ta l Pr e d ie tio n
,

U S A ) r e a n a lys is d a t a s e t w h ieh 15 b a sie a lly in a g r e e m e n t

w ith th e r e s u lt s e a le u la t e d by Y a n e t a l
.

(1 9 9 3 ) a n d
,

the r e fo r e
,

b e lie v a b le in p r e e is io n
.

11
.

D A T A A N D M E T H O D S

B y u s in g th e d e k a d m e a n flu x e s o f t h e la t e n t h e a t
,

t h e s e n s ible he a t a n d th e n e t lo n g
-

w a v e r a d ia t io n in the S C S in th e N C E P r e a n a lys is d a t a s e t o f 1 9 7 9 一 1 9 9 5 (th e s e n s ib le

he a t flu x e s o f 1 9 8 6
,

1 9 8 7 1 9 9 3 a r e m is s in g )
,

3 6 d e k a d e lim a to lo g ie a l m e a n v a lu e s o f a ir
-

s e a he a t e x eh a n g e s in th e S C S (1 0
0

5 一 3 0
0

N
,

9 0 一 1 3 0
0

E ) a r e e a le u la t e d a n d e x p a n d e d by

m e a n s o f E O F
,

t he b a s ie e lim a to lo g ie a l fe a t u r e s o f the a ir
一 s e a he a t flu x e x e h a n g e s a r e

d is e u s s e d by u s in g th e fir s t tw o s p a tia l v e e to r s a n d the ir e o r r e s p o n d in g t im e e o effie ie n t s
.

T he n
,

th e s p a t ia l a n d t e m p o r a l fe a t u r e s o f the a ir
一 s e a he a t e x e ha n g e s a s w e ll a s it s

r e la t io n s w ith d e v e lo p m e n t o f the S C S m o n s o o n a r e r e v e a le d by a n a ly z in g the fig u r e s o f the

t im e 一

la tit u d e s e e tio n s
,

th e tim e 一

la t it u d e s e e t io n s o f p r o p o r t io n s a n d th e elim a t ie m e a n

s e n s ib le he a t flu x e s in the IOth一 1 5th d ek a d s
.

111
.

R E S U L T A N A L Y S IS

1
.

T h e B a s ic Cl im a to lo g ic a l F e a tu re s
of A ir

一

S e a H e a t E x c h a n g e s in t h e S C S

T he r e s u lt s o f e a le u la t io n s h o w t ha t t he a n n u a l m e a n flu x e s o f th e la t e n t h e a t
,

the

s e n s ible he a t a n d the n e t lo n g
一

w a v e r a d ia t io n in th e S C S a r e a ll fr o m s e a t o a ir
,

w ith the

la te n t h e a t b e in g t h e la r g e s t
,

t he n e t lo n g
一

w a v e r a d ia t io n th e s e e o n d a n d the s e n s ib le he a t

the s m a lle s t a m o n g th e th r e e e o m p o n e n t s
,

T h e s p a t ia l v a r ia tio n s o f bo th the la t e n t a n d the

s e n s ib le he a t a r e la r g e
.

T h e la te n t he a t ha s it s m a x im u m in the m id d le o e e a n b a s in a r o u n d

lo
o

N w ith th e v a lu e o f 1 4 6 W m 一 2
.

It 15 s m a lle r in th e n o r th b a sin b u t s t ill la r g e r tha n 1 0 0

W m 一 “
.

T o th e S o u th o f 8
o

N th e la t e n t h e a t is S m alle s t w ith th e v a lu e s
簇 1 0 O W m

一“
.

T h e

d is t r ib u t io n s o f the a n n u a l m e a n s e n s ib le h e a t in d ie a t e th a t the lo w v a lu e s a r e in the s o u th

a n d t h e h ig h v a lu e s in th e n o r th w ith a r a n g e fr o m 1 t o 3 3 W m 一 2
.

T h e d is t r ib u t iv e

fe a t u r e s o f the n e t lo n g
一

w a v e r a d ia tio n a r e s im ila r t o tho s e o f the s e n s ible h e a t
,

b u t th e
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1 3

d is tr ib u tiv e p a t t e r n d o e s n o t e ha n g e m u eh in t h e w h o le S C S w it h a r a n g e o f 4 7 一 5 1

W m
一 2

.

T he elim a t o lo g ie a l d e k a d m e a n d a ta o f t he la t e n t
,

the s e n s ible he a t a n d th e n e t lo n g
-

w a v e r a d ia tio n o f 1 7 ye a r s a r e e x p a n d e d by m e a n s o f EO F (n = 3 6 )
,

a n d the e o n tr ib u t io n s

o f th e fir s t e ig e n v e e t o r s o f the th r e e e o m p o n e n t s to the t o t a l v a r ia n e e s a r e 9 4 %
,

7 5 % a n d

9 8 %
,

r e s p e e t iv e ly
.

T h e r e fo r e
,

th e fir s t e ig e n v e e t o r s (n a m e d th e fir s t s p a t ia l p a t t e r n ) o f

th e th r e e e o m p o n e n t s e a n d e m o n s t r a t e th e ir e lim a t o lo g ie a l fe a t u r e s
,

r e s p e e t iv e ly
,

a n d th e

e o r r e s p o n d in g tim e e o e ffie ie n t s sh o w th e s e a s o n a l v a r ia t io n fe a t u r e s
.

T h e fir s t s p a tia l p a tt e r n s o f th e la t e n t h e a t
,

th e s e n s ib le he a t
,

a n d t he n e t lo n g
一

w a v e

r a d ia t io n a r e s ho w n in F ig s
.

la lb a n d le
.

T h e th r e e v e e to r field s a r e a ll p o s it iv e
,

s u g g e s t in g t ha t the r e a r e t h e s a m e p h a s e v a r ia tio n s in t he w h o le s e a r e g io n
.

T h e s p a t ia l

d is t r ib u t io n o f t he la t e n t h e a t flu x (F ig
.

la ) 15 e o n s is t e n t w it h t he sh a p e o f t he o e e a n

b a sin
,

th e a x is o f hig h v a lu e 15 o r ie n t a t e d fr o m th e n o r th e a s t e r n o P e n o e e a n (th e w e s t e r n

Pa e ifie ) s o u th w e s tw a r d to the e e n te r o f the S C S o e e a n b a s in
.

T he p r e v io u s r e s e a r e he s (H e

3。
。

N
仁互亘百 1 4

3
.

5 7贞
、 /

/ 弓
�匕0

0白n乙

勺

勺
勺 沌 乓

4 入 1

4

赴这
.

5

SC
�一匀

�.111

EQ 毅砒
5 十 5

5
.

5
‘

.

与

1 0
0
5

9 0 1 0 0 1 1 0 1 2 0 1 3 0
o

E 9 0 1 0 0 1 1 0 1 3 0
o

E

夕

4
.

5 夕
石7巧于

月了l叹U 勺

砚莎犷
..

阮牡
叹2025

乌
.

亏

一
5 一 /

八�11,L

一一

-u。o。一JJ。ou�uz一一

、 4
.

5

r
‘

~

4
.

5\

书
。

:
穴

兰
4

从扮
;

.

万

\
/

/

匕J八U�口1立1
.1

E Q
\

·

少 凡 /

5 { 4
.

5

1 0 0

5 一 3
9 0 1 0 0 1 2 0 13 0 0

E 3 6 9 1 2 1 5 1 8 2 1 24 2 7 3 0 3 3 3 6

D e k ad

夕
:尸厂叹之��一110
c\、|j/

、
。
产飞一一1

Fig
.

1
.

T he fir s t

r ad ia t io n

s Pa t i a l P a t t e r n s o f t he la t e n t h e a t ( a )
, th e s e n s ible he a t ( b )

( e ) a n d th e e o r r e s p o n d in g

r a d ia t i o n .

t im e e o e ffi e i e n t s (d )
.

—
la t e n t

th e n e t lo n g
一w a v e

s e n s ib le : 一 一 n e t

lo n g
一 w a v e
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a n d G u a n 1 9 9 7 ) sh o w e d th a t t he la r g e s t in t e r a n n u a l v a r ia tio n s o f the u p p e r o e e a n

te m P e r a t u r e in t h e SC S o e e u r in th e e e n t r a l o e e a n b a s in
,

w hie h 15 p o s s ibly a ls o th e m o s t

s e n s itiv e r e g io n o f a ir
一s e a in t e r a e t io n

.

T h e e o n to u r lin e s in th e a r e a
,

s o u th o f the e e n t r al

SC S
,

a r e z o n a lly d is t r ib u t e d a n d fo r m a lo w v a lu e r e g io n a ro u n d s
o

N
.

T h e r e 15 a h ig h v a lu e

r e g io n o v e r In d o n e s ia
,

w hie h s u g g e s ts t ha t n o t o n ly t h e s t r o n g e s t a t m o s p h e r ie h e a t

s o u r e e s in th e w ho le g lo b e in w in te r b u t a ls o the s t ro n g a ir
一 s e a he a t e x e ha n g e s a r e lo e a t e d

o v e r In d o n e s ia
.

T he la te n t h e a t in th e In d o e hin a Pe n in s u la 15 als o s m all
,

th e v a lu e s

d e e r e a s e fr o m s o u th to n o r th
,

a n d the e a s e 15 r e v e r s e d in th e s e a
.

T h e s e n s ible he a t flu x 15 d e t e r m in e d io in t ly b y the w in d a n d the a ir
一 s e a te m Pe r a t u r e

d iffe r e n e e
.

T he n o r th P a r t o f the S C S a djo in s th e A s ia n M a in la n d a n d th u s 15 o ft e n

in flu e n e e d b y t h e d r y e o ld a ir in the w in t e r m o n s o o n
,

w ith a n o bv io u s s e a s o n a l v a r ia t io n o f

t e m p e r a tu r e a n d a la r g e a ir
一 s e a t e m p e r a t u r e d iffe r e n e e

.

T h e s o u th o f t he SC S 15 le s s

in flu e n e e d by the m a in la n d 5 0 the t e m p e r a t u r e a n d h u m id ity a r e hig h th r o u g h o u t th e

w h o le y e a r a n d the a ir
一 s e a t e m P e r a t u r e d iffe r e n e e 15 m u eh s m a lle r th a n tha t in t he n o r t h

.

T h e r e 王o r e
,

th e s e n s ib le he a t 15 h ig he r in th e n o r th a n d lo w e r in th e s o u th
,

th e e o n t o u r

lin e s in th e n o r th p a r a lle l th e e o a s tlin e a n d the h ig h v a lu e r e g io n o e e u r s in th e In d o e h in a

Pe n in s u la (s e e Fig
.

lb )
.

T h e fir s t s p a t ia l p a tt e r n o f the n e t lo n g
一

w a v e r a d ia t io n (Fig
.

le ) 15 s im ila r to th a t o f

th e la t e n t h e a t (Fig
.

la ) w ith th e hig h v a lu e a x is fr o m n o r the a s t t o s o u thw e s t a n d th e v a lu e

d e e r e a s in g fr o m n o r th to s o u th g r a d u a lly
.

T h e lo w v a lu e o e e u r s in In d o n e s ia
.

H o w e v e r
,

th e d iffe r e n e e s in th e w ho le r e g io n a r e sm a ll a n d th e d is tr ib u tio n s a r e e v e n
.

It e a n b e s e e n fr o m a b o v e a n a ly s e s tha t th e d is t r ib u t io n s o f a ll th e th r e e e o m p o n e n t s

a r e e o n tr a r y in la n d a n d s e a
.

F o r th e la t e n t he a t
,

the h ig h v a lu e a p p e a r s in the s e a a n d t he

lo w in th e la n d th e v a lu e s d e e r e a s e fr o m n o r t h t o s o u th in the s e a b u t fr o m s o u th t o

n o r th in th e la n d n o r th o f 1 0
o

N
.

T h e d is t r ib u tio n s o f the s e n s ible he a t a n d th e n e t lo n g
-

w a v e r a d ia tio n a r e o PPo s it e a s e o m Pa r e d to tha t o f la t e n t he a t
.

T he e o r r e s p o n d in g tim e e o e ffie ie n t s o f th e fir s t p a t t e r n s a r e s ho w n in Fig
.

ld (a ft e r

s ta n d a r d iz a t io n )
.

T h e fig u r e r e fle e ts th e s e a s o n a l v a r ia t io n o f th e la t e n t h e a t (s o lid lin e )
,

th e s e n s ible he a t (d o t te d lin e ) a n d th e n e t lo n g
一

w a v e r a d ia tio n (lo n g d a s he d lin e ) o f th e

w h o le r e g io n m e a n
,

It d e m o n s tr a te s th a t the s e a s o n a l v a r ia t io n o f the s e n s ib le he a t 15

s im ila r t o th a t o f th e n e t lo n g
一

w a v e r a d ia t io n :
la r g e in w in t e r ha lf ye a r (the t im e

e o e ffie ie n t a ft e r s t a n d a r d iz a t io n 15 p o s it iv e )
,

s m a ll in s u m m e r ha lf ye a r (th e tim e

e o e ffie ie n t a ft e r s t a n d a r d iz a t io n 15 n e g a t iv e ) a n d m e d ia t e v a lu e in s p r in g a n d a u t u m n
,

w it h

th e t im e e o e ffie ie n t in s p r in g b e in g la r g e r th a n t h a t in a u t u m n a n d th e e v o lu t io n b e in g e v e n

a n d e o n t in u o u s
.

S u eh s in g le p e a k fe a t u r e 15 r ela t e d to th e S CS m o n s o o n
.

T h e fe a tu r e s o f

th e SC S m o n s o o n a r e tha t th e w in te r m o n s o o n 15 s tr o n g e r tha n the s u m m e r m o n s o o n a n d

,

the a ir
一 s e a e o n t r a s t in w in te r 15 la r g e r th a n th a t in s u m m e r

.

M e a n w hile
,

the r e 15 p le n ty o f

r a in in s u m m e r a s w e ll a s e o r r e s p o n d in g in e r e a s e o f elo u d in e s s a n d w a te r 一 v a p o r e o n t e n t
.

C o n s e q u e n tly
,

the fe a t u r e o f th e s e n sib le h e a t a n d the n e t lo n g
一

w a v e r a d ia t io n b e in g

s t r o n g e r in w in t e r th a n th a t in s u m m e r a p p e a r s
.

T h e s e a s o n a l v a r ia tio n o f th e la te n t he a t h a s a s t r u e t u r e o f tw o P e a k s w h ie h 15

di tle
r e n r lro m r方a r o f rhe a bo v e rwo

eo m p o n e n ts
.

孙
e rwo p e ak s ar e Ia塔

e 动 wln
re r a n d

s u m m e r a n d s m a ll in s p r in g a n d a u t u m n w ith s e v e r al a b r u p t in e r e a s e a n d d e e r e a s e in t he
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.

1 3

e v o lu t io n p r o e e s s
,

in d ie a t in g t h a t t he s e a s o n a l v a r ia t io n 15 n o t e o n t in u o u s
.

T he m a in p e a k

a n d the s e e o n d a r y p e ak in w in t e r ha lf y e a r o e e u r in t he ls t d e k a d o f D e e e m b e r (the 3 4 t h

d e k a d ) a n d in th e Zn d d e k a d o f Ja n u a r y (t h e Zn d d e k a d )
.

r e s p e e t iv e ly
,

w h ie h a r e r e la t e d

to the m a x im u m w in d s p e e d in th e n o r th o f the SC S in D e e e m b e r (Y a n e t a l
.

1 9 9 3 )
.

Fe b r u a r y a n d M a r e h a r e th e t r a n s it io n p e r io d s fr o m w in te r t o s p r in g
,

a n d d u r in g t hi
s

p e r io d w in d e ha n g e s fr o m n o r th e a s t e r n t o s o u t h w e s t e r n
.

It 15 a ls o th e p e r io d o f e a r ly

p r e p a r a t io n fo r the s u m m e r m o n s o o n o n s e t
,

a n d th e la t e n t h e a t h a s tw o a b r u p t e ha n g e s
.

T h e s m a lle s t v a lu e o f the w ho le y e a r t a k e s Pla e e in th e Zn d d e k a d o f M a r e h (th e st h

d e k a d )
.

T h e la t e n t h e a t in e r e a s e s s t e a d ily fr o m th e l s t d e k a d o f A p r il t o th e Z n d d e k a d o f

M a y
.

T h e n
,

a ft e r t he Z n d d e k a d o f M a y
,

it in e r e a s e s s u d d e n ly a n d a t t he s a m e tim e t h e

s u m m e r m o n s o o n b u r s t s o u t
.

T he s u d d e n in e r e a s e o f the w in d s p e e d in d u e e s the in e r e a s e

o f th e la t e n t h e a t
.

T he tim e e o e ffie ie n t o f t he la t e n t he a t ha s tw o o bv io u s P e a k s
,

o n e in the

3r d d ek a d o f Ju n e a n d t h e o th e r in the Zn d d e k a d o f A u g u s t
,

a n d a w e a k p e a k (b e tw e e n

t h em )
.

T h ey a r e a ll in a g r e e m e n t w ith the tw o p e a k s o f w e s t e r n w in d d u r in g s u m m e r

m o n s o o n p e r io d (in t he 6 th p e n ta d o f Ju n e a n d the sth p e n ta d o f A u g u s t r e s p e e t iv e ly
,

W
a n g a n d D in g 1 9 9 7 )

.

It 15 n o t ie ed fr o m a b o v e s e e tio n s tha t t he S C S s u m m e r tn o n s o o n

a n d t h e la t e n t h e a t in t e n s ify e a e h o the r : the SC S s u m m e r m o n s o o n o n s e t p r o m o t e s t he

r a p id in e r e a s e o f th e la t e n t he a t a n d t he v a p o r t r a n s p o r t a tio n s
,

a n d th e la tt e r s P r o v id e t h e

s o u r e e s o f h e a t a n d v a p o r t o th e m a in te n a n e e o f th e s u m m e r m o n s o o n
.

In a d d itio n
,

t h e

la te n t h e a t o v e r th e S CS in w in t e r 15 s t r o n g e r t ha n t h a t in s u m m e r
,

w h ie h 15 p r o b a bly

r e la te d w ith th e e u m u lu s e o n v e e t iv e a e t iv itie s t r ig g e r e d b y the e o ld s u r g e in w in te r (L ia n g

1 9 9 1 )
.

F r o m th e 3 r d d e k a d o f A u g u s t t o the 3 r d d e k a d o f Se p te m b e r (th e 2 4 th 一 2 7 th

d ek a d )
,

th e la t e n t h e a t d e e r e a s e s w ith th e w e ak e n in g a n d w ith d r a w a l o f the S C S s u m m e r

m o n s o o n
.

A ft e r th e l s t d e k a d o f O e t o b e r (t h e 2 8 th d e k a d )
,

th e s u m m e r m o n s o o n

w ithd r a w s fr o m th e C hin a M a in la n d e o m p le t e ly the e ir e u la t io n eh a n g e s fr o m th e s u m m e r

p a t t e r n t o the w in t e r p a t te r n a n d the s t r o n g w in t e r m o n s o o n g o v e r n s t h e m o s t S C S

r e g io n s
.

C o n s e q u e n t ly
,

t he th r e e a ir
一s e a h e a t e x eh a n g e e o m p o n e n ts b e g in t o in e r e a s e

.

T h e e o n t r ib u t io n s o f th e s e e o n d e ig e n v e e to r s o f t h e th r e e e o m p o n e n t s t o t h e to ta l

v a r ia n e e s a r e s% 1 5 % a n d Z%
,

r e s p e e t iv ely
.

T h ey a r e v e r y s m a ll a n d C a n b e c o n s id e r e d

a s th e flu e t u a tio n s u p o n the elim a t o lo g ie a l field
s (fig u r e o m itt e d )

.

T h e s e e o n d s p a比ia l

p a t te r n s o f t he la t e n t h e a t a n d t h e s e n s ib le he a t a r e s im ila r t o e a eh o th e r
,

t h e y a r e p o s it iv e

in the la n d a n d la r g e r t h a n tha t in t he s e a
.

T he z e r o e o n to u r lin e o f th e la t e n t h e a t P a r alle ls

th e e o a s t lin e to th e n o r th o f s
o

N
,

the n t u r n s e a s tw a r d
,

d iv id e s th e s e a r e g io n in t o tw o

p a r t s w it h p o s it iv e in t he s o u th a n d n e g a tiv e in the n o r th in o u t
一 o f

一

p ha s e v a r ia t io n w ith

e a e h o t he r
.

B u t t he z e r o e o n to u r lin e o f the s e n s ible he a t 15 n o r th e a s te r n 一 s o u th w e s t e r n to

t h e n o r th o f IO
o

N
,

t h e n it tu r n s e a s tw a r d a n d fo
r
m s a e o n t r a r y d is t r ib u t io n w ith p o s it iv e in

th e la n d a n d n e g a t iv e in the s e a a lo n g th e e a s t
一

w e s t d ir e e tio n a n d w ith p o s it iv e in the s o u th

o f t he S C S a n d n e g a t iv e in t he n o r th
.

t he h ig h v a lu e r e g io n in t h e In d o eh in a Pe n in s u la
.

T he v a lu e s o f t h e s e e o n d s p a t ia l p a tt e r n o f t he n e t lo n g
一

w a v e r a d ia t io n d e e r e a s e fr o m

s o u th t o n o r th
,

a n d th e n o r t h e a s t e r n
一 s o u t h w e s te r n z e r o e o n to u r lin e e r o s s e s th e o e e a n

b a s in a n d th e s o u th e r n e n d o f th e In d o eh in a P e n in s u la
,

w ith n e g a t iv e v a lu e s t o t he n o r th

o f t he z e r o e o n t o u r lin e a n d p o s it iv e v a lu e s to th e s o u t h
.

A lo w v a lu e e e n t e r o e e u r s in th e
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n o r t hw e s t e r n e o a s t o f t h e In d o e hin a Pe n in s u la
.

T he v a r ia t io n te n d e n e ie s o f t he t im e e o e ffie ie n t s o f th e s e e o n d s P a t ia l Pa t te r n s (a ft e r

s t a n d a r d iz a t io n
,

fig u r e o m it te d ) a r e a ll w ith a s in g le
一

p e a k
.

A m o n g the m
,

the t im e

e o e ffie ie n t o f th e la t e n t h e a t le a d s t h a t o f t he n e t lo n g
一

w a v e r a d ia tio n fo r a b o u t o n e m o n th
,

T he ir l
a r g e v a lu e 15 in s u m m e r a n d s m a ll in w in t e r

,

b u t t he m a x im u m s e n s ible h e a t o e e u r s

in t he Zn d d e k a d o f A p r il (t he 1 1 th d e k a d )
.

T he t he r m o d y n a m ie effe e ts o f thi
s p a t t e r n a r e th a t t h e la te n t he a t in t h e n o r t h o f t h e

S C S b e e o m e s w e a k e r d u r in g t h e s u m m e r p e r lo d
.

b u t s tr o n g e r in t h e m a in la n d a n d t h e

s o u t h p a r t o f th e SC S
.

the v a lu e s in e r e a s e la r g e r in m a in la n d tha n in the s o u th o f th e S CS
.

A t t he s a m e t im e
.

the n e t lo n g
一

w a v e r a d ia t io n d e e r e a s e s in the n o r thw e s t o f t he S C S

r e g io n (in e lu d in g t he la n d ) a n d in e r e a s e s in t h e s o u t h e a s t
.

T he e o n tr a r y e a s e t o the a b o v e

ha p p e n s in w in te r
.

In s p r in g a n d s u m m e r
,

t he s e n s ib le h e a t b e e o m e s s t r o n g e r in the

m 尽in la n d a n d th e lo w la t it u d e s e a r e g io n s a n d w e a k e r in t h e m id d le a n d th e n o r th o f t he

SC S
.

In o th e r s e a s o n s
,

th e e a s e 15 r e v e r s e d
.

2
.

T h e S
e a s o n a l V a r ia ti o n F e a tu re s in D ifj 若re

n t S CS R e g io 、 、

In o r d e r to s t u d y the s e a s o n a l v a r ia t io n fe a t u r e s o f t he a ir
一 s e a h e a t e x e ha n g e s in th e

d iffe r e n t SC S r e g io n s
,

w e a v e r a g e th e g r id v a lu e s b e t w e e n I0 0
0

E a n d 1 2 6
0

E a t the s a m e

la t it u d e (T h e In d o eh in a Pe n in s u la 15 e x elu d e d ) t o g e t t h e m e a n v a lu e s o f th e a ir
一 s e a he a t

e x eh a n g e s a t s e v e r a l la t it u d e s
,

th e n d r a w t he t im e 一

la t itu d e s e e t io n s a s in Fig
.

2
.

T h e t im e 一

la tit u d e s e e t io n o f the la t e n t he a t 15 s ho w n in Fig
.

Za
,

the o bv io u s fe 廷tu r e in

F ig
.

Za 15 t h a t t h e hig h v alu e r e g io n s o e e u r in the n o r th o f t he SC S in th e Zn d d e k a d o f

Ja n u a r y (the Zn d d e k a d ) a n d a t t he b e g in n in g o f D e e em b e r (th e 3 4 th d a k e d )
,

t h e v a lu e s

a r e s m a ll a n d s lo w ly e ha n g in g o v e r th e r e in M a r e h 一 O e to b e r
.

A n o t h e r tw o h ig h v a lu e

r e g io n s (in the 3r d d e k a d o f Ju n e a n d th e Z n d d e k a d o f A u g u s t ) a r e lo e a te d in th e m id d le o f

t he SC S (a r o u n d 1 1
“

N )
.

T h e t e m p e r a t u r e a n d t he v a p o r in t he s o u th o f the SC S a r e b o th

hig h t h r o u g h o u t t h e y e a r a n d le s s in flu e n e e d b y m a in la n d
,

5 0 t he a n n u a l v a r ia t io n s o f the

la te n t h e a t a r e s m a ll
.

b u t w e e a n s t ill n o t ie e th a t the la t e n t h e a t in Ju n e 一 S eP t em b e r 15

la r g e r th a n th a t in o the r m o n ths
.

T h e m a x im u m v a lu e in th e hig h e e n te r 15 > 1 4 0 W m
一 2 in th e s u m m e r m o n s o o n a n d

e x t e n d s t o n o r t h p e r io d ie a lly
.

W a n g a n d D in g (1 9 9 7 ) d e m o n s t r a te d tha t the S C S s u m m e r

m o n s o o n b u r s ts o u t in th e m id d le o f th e S CS fir s tly
,

w ith tw o h ig h e e n te r s o f w e s te r n

w in d a r o u n d 1 l
o

N in t he SC S in Ju n e a n d A u g u s t
,

r e s p e e t iv e ly
.

T he n
,

th ey e x te n d to

s o u t h a n d n o r th a n d th e e x t e n d in g s p e e d t o n o r t h 15 la r g e r tha n th a t to s o u t h
.

It 15 e v id e n t

t h a t t he s t r u e t u r e s o f la tit u d in a l d is tr ib u tio n a n d te m P o r a l e v o lu t io n o f th e la t e n t he a t a r e

5 im ila r to th a t o f the s u m m e r m o n s o o n
.

T h e d e v e lo p m e n t o f t he tw o hig h elo s e d e e n t e r s o f t he la t e n t h e a t a r o u n d 1 9
o

N in th e

n o r th o f t he S C S in the w in te r m o n s o o n 15 p r o b a bly r e la te d to a s t r o n g w in d b e lt fr o m th e

T a iw a n St r a it s a n d the B a s hi C ha n n e l t o the w e s t o f th e N a n sh a a r e h ip e la g o s (Y a n e t a l
.

1 9 9 3 )
.

T he m a x im u m v a lu e s o f th e a b o v e tw o h ig h e e n t e r s a r e b o th la r g e r t h a n tha t in th e

S U n ln l e r n 1O n S O O n
.

W h e n Fig
.

Za 15 e o m p a r e d w ith the t im e e o e ffie ie n t e u r v e o f t he la te n t he a t in F ig
.

ld
,

it 15 n o t ie e d t h a t th e g e n e r a l t e m p o r a l v a r ia t io n fe a t u r e s o f th e la t e n t he a t in t h e S C S in t he
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Fi g
.

2
.

T im e 一I a t i t u d e s e e t i o n s o f th e la t e n t

h e a t (a ) th e s e n s i ble h e a t ( b ) a n d

t he n e t lo n g
一
w a v e r a d ia t io n ( e )

(u n it :

W m 一 2 ) ( a v e r a g e d b e t w e e n

1 0 0 一 1 2 6 o E w ith la n d e x e lu d e d )
.

E Q 沁
4 5

3 6 9 1 2

4 5 4 8
~ 尸- - , - ~ . ~ , ~ . . - 下.

1 5 1 8 2 1 2 4 2 7

D e k ad

(
:{

30 3 3 3 6

s u m m e r m o n s o o n a r e e h ie fly r e Pr e s e n t e d b y t he fe a t u r e in t h e m id d le o f t h e SC S a n d

In d o n e s ia
.

b u t b y th e fe a t u r e in th e n o r t h o f t h e S C S i n t he w in t e r m o n s o o n
.

B e e a u s e t h e a ir
一 s e a t e m Pe r a t u r e d iffe r e n e e a n d t h e S S T d iffe r e n e e b e tw e e n t h e s o u th

a n d t he n o r t h o f th e S C S a r e s
m a ll d u r in g th e S C S s u m m e r m o n s o o n p e r io d

,

t he s e n s ible

h e a t (s e e F ig
.

Zb ) 15 t h e lo w e s t a t t h is t im e a n d i t s d iffe r e n e e b e tw e e n t h e s o u th a n d th e

n o r t h o f t h e SC S 15 S m a ll
.

T he S e n s ible h e a t t o t he s o u t h o f ZO
o

N 15 簇 5 W m 一 2
,

b u t 15

P o s i t iv e
,

w hi e h m e a n s t h e h e a t 15 s t ill fr o m t h e s e a to th e a ir
.

I n t h e s u m m e r m o n s o o n
,

t he n e g a t iv e v a lu e s o e e u r t o th e n o r t h o f ZO
O

N e lo s e t o t he la n d
.

In t he w in t e r m o n s o o n
,

d u e t o t h e in flu e n e e s o f t he s t r o n g w in d b e lt
,

t h e o e e a n e u r r e n t a n d t h e m a in la n d
,

t he h ig h

v a lu e e e n t e r in t h e w h o le s e a r e g io n s o e e u r s in t h e n o r t h o f t h e S C S a n d t h e m a x im u m

v a lu e 15 > 3 5 W m 一 2 ,

w it h t h e s e a s o n a l v a r ia tio n o f t he s e n s ible he a t b e in g t h e la r g e s t in

t ha t a r e a o f t h e S C S
.

T h e s e a s o n a l v a r ia t io n s in th e m id d le a n d th e s o u t h o f th e S C S a r e

n o t a s la r g e a s t h a t in th e n o r t h
.

T h e n e t lo n g
一

w a v e r a d ia t io n (F ig
.

Z e ) in w in t e r 15 s t r o n g e r th a n t ha t in s u m m e r in t h e

SC S e x e e p t a t th e lo w la t i t u d e
,

b u t t he a n n u a l a m p lit u d e 15 n o t la r g e
.

In t he s u m m e r

m o n s o o n
,

t h e r e a r e t w o lo w v a lu e e e n t e r s ( < 3 9 W m 一 2 ) in t h e n o r t h o f t h e S C S e x t e n d in g

s o u t hw a r d t o t he m id d le o f t h e S CS
.

I n t he w in t e r m o n s o o n
,

b e e a u s e t he a ir
一s e a

t e m p e r a t u r e d iffe r e n e e i n t h e n o r t h o f t he S C S 15 la r g e a n d t he m o is t u r e e o n t e n t a s w e ll a s

th e e lo u d in e s s a r e s m a lle r t ha n t ha t in t h e s o u t h o f th e S CS
,

t h e m a x im u m v a lu e o f t he n e t

lo n g
一

w a v e r a d ia t io n (> 6 6 W m
一’) a p户e a r s in t he n o r t h

.

I n t h e lo w la t i tu d e s e a r e g io n s
,

th e n e t lo n g
一

w a v e r a d ia t io n in t he s u 示m e r m o n s o o n 15 a lit t le la r g e r t ha n th a t in t h e w in t e r
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m o n s o o n a n d t h a t in the m id d le a n d the n o r th o f t he S C S in the e o r r e s p o n d in g p e r io d
s

.

W
e e a n s e e fr o m th e a b o v e a n a ly s e s t ha t the “

k e y r e g io n ’ o f the a ir
一 s e a in t e r a e tio n in

th e S C S d u r in g the s u m m o r m o n s o o n p e r io d 15 in t he m id d le o f th e S C S
,

w h ile th e “

k e y

r e g io n ’

d u r in g t he w in t e r m o n s o o n p e r io d 15 in t h e n o r th o f the S CS
.

T he s e tw o
‘’

k ey

r e g io n s ” a r e b o th th e h ig h v a lu e r e g io n s o f th e a ir
一s e a h e a t e x e ha n g e s d u r in g th e w in t e r

a n d t he s u m m e r m o n s o o n p e r io d s
.

r e s p e e t iv e ly
,

a n d a ls o th e r e g io n s w ith s tr o n g a n n u a l

V a T la t lo ll S
.

3
.

P
r

OP
o rt io n s

V a r ia tio n s in

of t he T hre e A ir
一

S e a H e a t E 二c h a n g e

CO mP
o n e n t s a n d T h e ir S e a s o , , a l

D i刀若r e n t S e a R e g io n s

Fo r th e a n n u a l m e a n (fig u r e o m itt e d )
.

th e p r o p o r t io n s o f the la t e n t he a t
,

the s e n s ib le

he a t a n d t h e n e t lo n g
一

w a v e r a d ia tio n t o th e t o t a l flu x a r e 0
.

6一 0
.

7 2
,

0
.

0 4 一 0
.

1 2
.

0
.

2 6 一

0
.

3 2
,

r e s p e e tiv e ly
.

T h e r e fo r e
,

t h e la te n t h e a t 15 t h e d o m in a n t Pa r t
.

W
e e a n g e t th e t im e 一la t it u d e s e e tio n s o f p r o p o r t io n s o f t he la te n t h e a t (a )

,

the s e n s ib le

he a t (b ) a n d th e n e t lo n g
一

w a v e r a d ia t io n (e ) b y u s in g t h e s a m e m e th o d a s in a b o v e s e e t io n

(s e e F ig
.

3 )
.

T w o h ig h r e g io n s e o r r e s p o n d in g to tho s e in Fig
.

Za d u r in g the s u m m e r

m o n s o o n p e r io d e a n b e s e e n fr o m F ig
.

3a
.

in w h ie h t he p r o p o r tio n s a r e la r g e r t h a n 0
.

7 5
.

T his d e m o n s t r a t e s th a t a lo n g w ith t he in e r e a s in g la t e n t h e a t in the m id d le p a r t o f the S C S

d u r in g the s u m m e r m o n s o o n p e r io d
,

the la t e n t he a t 15 a ls o in e r e a sin g its p r o p o r t io n a m o n g

t h e to t a l h e a t Pr o v id e d b y th e s e a t o the a ir
.

T h e r efo r e t h e la te n t he a t t a ke s a n im Po r ta n t

p o s it io n in t he a ir
一 s e a h e a t e x eR a n g e s

.

T o g e the r w it h th e SC S s u m m e r m o n s o o n th e la te n t

h e a t p r o v id e s h e a t a n d v a Po r to the a ir
,

a n d
s u e h kin d o f a ir

一 s e a in t e r a e t io n s e a n n o t o n ly

a ffe e t the a e tiv it ie s o f the s y n o p t ie sy s t e m o v e r t he S CS r e g io n
,

b u t a ls o ha v e e e r t a in

in flu e n e e s o n th e w e a the r a n d elim a te o v e r th e Ch in a M a in la n d
.

T h e p r o p o r t io n s o f the la te n t h e a t in d iffe r e n t s e a r e g io n s d u r in g the w in t e r m o n s o o n

a n d the tr a n s itio n p e r io d s a r e n o t a s la r g e a s t h a t d u r in g th e s u m m e r m o n s o o n p e r io d
,

b u t

a r e s t ill m o r e th a n h a lf o f th e to ta l h e a t
.

T h e s p a t ia l a n d th e t e m p o r a l d is t r ib u t io n fe a t u r e s o f p r o p o r t io n o f th e s e n s ible h e a t

(F ig
.

3 b ) a r e s im ila r to th o s e in Fig
.

Zb
,

the a n n u a l v a r ia t io n s o f p r o p o r t io n in th e w ho le

s e a r e g io n s a r e a ll o f a s in g le
一

p e a k
.

Its p r o p o r t io n in the s u m m e r m o n s o o n 15 the s m a lle s t

(< 0
.

0 3 ) a n d m u eh in e r e a s e d in the n o r th d u r in g th e w in te r m o n s o o n p e r io d w ith s o m e

v a lu e s la r g e r tha n 0
.

1 5
.

A hig h v a lu e r e g io n (in th e m id d le a n d t h e n o r t h o f t he S CS w it h th e e e n tr a l v a lu e

> 0
.

4 ) a n d a s e e o n d a r y h ig h (in th e s o u t h w ith th e e e n tr a l v a lu e ) 0
.

3 5 ) o f p r o p o r t io n o f

th e n e t lo n g
一

w a v e r a d ia tio n o e e u r in M a r e h 一 A p r il
.

C o m bin e d w ith Fig
.

Za
,

w e e a n s e e

th a t the la te n t he a t a t t h e s a m e t im e 15 the lo w e s t in t he y e a r
,

5 0 th e t he r m a l e ffe e t o f t h e

n e t lo n g
一

w a v e r a d ia t io n o n the a ir s e e m s to b e m o r e im p o r ta n t d u r in g th is p e r io d tha n in

o th e r s e a s o n s
.

T h o u g h the n e t lo n g
一

w a v e r a d ia t io n in e r e a s e s in w in t e r
,

the in e r e a s in g

s p e e d 15 m u e h s m a lle r tha n th a t o f the o th e r e o m p o n e n ts
,

le a d in g t o th e d e e r e a s e o f it s

p r o p o r t io n
.

D u r in g the s u m m e r m o n s o o n p e r io d
,

the r e a r e tw o lo w v alu e e e n t e r s a t 1 2
0

N

e x t e n d in g s o u th w a r d a n d n o r thw a r d (th e p e r io d s a r e the 3 r d d e k a d o f Ju n e a n d th e Z n d

d e k a d o f A u g u s t )
.

T h e a n n u a l v a r ia t io n s o f P r o p o r t io n s o f t h e t hr e e e o m p o n e n ts in the s o u th o f the SC S
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1 3

又二二二夕 0.rC

2 0
o

N
6 0 0

.

6

0
.

6 5 、
2 0

o

N

1 5 1 5

之义习
内勺护
J

Z尸门一一

/a�尸1 0

。!8。

中

l 0

7 0

0
。

6 5

E Q

2 0
o

N

E Q
3 6 9 1 2 1 5 1 8 2 1 2 4

D e k a d 一
川

2 7 3 0 3 3 3 6 1 2 1 5 1 8 2 1 2 4 2 7 3 0

D e k a d

州3 3 3 6

1 5

1 0

E Q
-

s r e n o t

T im e 一

la t i t u d e s e e t io n s o f

Pr o P o r t io n s o f th e la te n t

h e a t ( a )
,

th e s e n s i ble h e a t

( b ) a n d th e n e t lo n g
一w a v e

r a d ia t io n ( e ) ( a v e r a g e d

b e tw e e n 1 0 0 一 1 2 6
o E w it h

la n d e x e lu d e d )
.

3 6 9 1 2 1 5 1 8 2 1 2 4 2 7 3 0 3 3 3 6

D e k a d

v e r y la r g e
.

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

0
.

0 3一 0
.

0 6 a n d t h e n e t lo n g
一

w a v e r a d ia tio n 15 0
.

h e a t 15 a bo u t 0
.

6 5
,

t he s e n s ib le h e a t 15

3
.

4
.

P ro b a b le R e la ti o n sh iP b e tw e e n A i r
一

S e a H e a t E x c h a n g e s a n d th e S C S S u m m e r
M

o n s o o n

O n s e t

T he r e a r e m a n y s tu d i e s a b o u t th e fe a t u r e s a n d t h e m e e h a n is m s o f t h e SC S s u m m e r

m o n s o o n o n s e t a t p r e s e n t (W
a n g a n d D in g 1 9 9 7 ; Y a n 1 9 9 7 : Z h u e t a l

.

1 9 9 7 ; X i e e t a l
.

1 9 9 8 ; P e t e r a n d C h a n g 1 9 9 7 )
.

T he s e s t u d i e s m a in ly fo e u s e d o n t w o p a r ts
,

o n e 15 th e

v a r ia tio n s o f th e la r g e 一 s e a le a t m o s p h e r ie e ir e u la t i o n a n d t he a t m o s p he r i e h e a t s o u r e e

r e la t e d t o t h e S C S s u m m e r m o n s o o n
,

t he o t h e r 15 t h e e ffe e ts o f t h e S CS lo e a l e o n d it io n s o n

t he S C S s u m m e r m o n s o o n o n s e t
.

T he y s h o w e d t h a t t he SC S s u m m e r m o n s o o n o n s e t 15

p o s s ib ly t he r e s u lt s o f t h e jo in t e ffe e t s o f t he s e a s o n a l p r o e e s s o f th e la r g e 一 s e a le

a t m o s p he r i e e i r e u la t io n
,

t h e e o r r e s p o n d in g a tm o s p he r i e he a t s o u r e e s a n d t he S C S lo e a l

e o n d i t io n s
.

T h e n
,

w ha t 15 t he r e la t io n s h ip b e t w e e n t h e a i r
一 s e a h e a t e x e ha n g e s in t h e S C S

r e g io n s a n d t h e SC S s u m m e r m o n s o o n o n s e t ? C a n t h e p r e e e d in g s ig n a l o f t h e la t t e r b e

fo u n d fr o m t he fo r m e r ? T h e s e a r e t he s u bje e t s w e a r e in t e r e s t e d i n
.

I t 15 k n o w n t ha t t he s u r fa e e s e n s ible h e a t a ffe e t s t h e t h e r m a l e o n d i t io n s o f t h e lo w e r

a t m o s Ph e r e la y e r d i r e e t ly
,

5 0 i t s h o r i z o n t a lly n o n 一u n ifo r m d is tr ib u t io n m u s t e a u s e th e n o n -

u n ifo r m t h e r m a l e o n d it io n s o f t h e lo w e r a tm o sPh e r e la y e r
,

a n d t hu s a ffe e t t h e t h e r m al

e o n t r a r y b e t w e e n s e a a n d la n d a n d Pr o m o t e t h e d e v e lo p m e n t a n d m a in t e n a n e e o f t h e

m o n s o o n e i r e u la tio n
.

W
e e o m p a r e a n d a n a ly z e t h e s e a s o n a l v a r ia t io n fe a t u r e s o f t he
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s e n s ib le he a t in the S C S a n d th e In d o e hin a Pe n in s u la
.

F ig u r e 4 s ho w s th a t th e s e n s ib le

he a t in t h e In d o e hin a Pe n in s u la in e r e a s e s e o n tin u o u s ly fr o m 6 W m 一 2 in O e t o b e r
,

u p t o

a b o u t 6 0 W m
一 2 in t he sth 一 1 1th d e k a d o f th e s e e o n d y e a r

.

T he v a r ia t io n t e n d e n ey o f its

d iffe r e n e e b e tw e e n the In d o e hin a Pe n in s u la a n d the S C S 15 s im ila r t o a b o v e
.

a n d th e

d iffe r e n e e in e r e a s e s fr o m 一 4 W m
一 2 in N o v e m b e r t o a b o u t 5 0 W m

一 2 in th e st h 一 1 1t h

d e
肠 d o f the s e e o n d y e a r

.

A fte r t he 1 1th d e k a d
,

t he s e n s ib le he a t in th e In d o e h in a

Pe n in s u la a n d its d iffe r e n e e b e tw e e n th e In d o e hin a Pe n in s u la a n d th e SC S d r o p r a p id ly
.

It

15 e v id e n t t h a t t he t h e r m a l e o n t r a r y b e tw e e n th e S C S a n d the In d o eh in a Pe n in s u la 15

r e m a r k a ble
,

w hie h rn a k e s the In d o e h in a Pe n in s u la b e a r ela t iv e he a t s o u r e e e o m p a r e d w ith

the S C S
.

T his the r m a l e ffe e t e a n a ffe e t n o t o n ly th e a t m o s p h e r ie v e r t ie a l m o tio n
,

b u t a ls o

it s t e m p e r a t u r e fie ld
.

e a u s in g th e h o r iz o n t a l m o t io n t o e h a n g e
.

T h is he lp s t o in e r e a s e t he

ho r iz o n t a l p r e s s u r e g r a d ie n t b e tw e e n the In d o e hin a Pe n in s u la a n d the S C S a n d to le a d the

s o u t hw e s te r n a ir s t r e a m in t o t he SC S re g io n s
.

T he r e fo r e
,

t he g r e a t d iffe r e n e e o f t he

s e n s ible h e a t b e tw e e n th e In d o eh in a P e n in s u la a n d t he S C S b efo r e th e S C S s u m m e r

m o n s o o n o n s e t 15 p o s s ib ly o n e o f t h
e t r ig g e r s o f t h e SC S s u m m e r m o n s o o n o n s e t

.

T h e 1 7
一

ye a r m e a n s e n s ible he a t fr o m th e IOth to 1 5 th d e ka d in the S C S r e g io n s 15

s ho w n in F ig
.

5
.

W e e a n s e e t ha t a hig h v a lu e e e n t e r m a in t a in s in th e n o r th w e s t o f the

In d o e h in a Pe n in s u la fr o m the IOt h 一 1 3t h d ek a d (the ls t d e k a d o f A P r il一 the l s t d ek a d o f

M a y)
,

fro m the 1 l th d e k a d
,

it b e g in s t o d e e r e a s e
,

u p t o the 14 th d e k ad (the Zn d d e k a d o f

M a y )
,

it d is a p p e a r s s u d d e n ly
.

A t t h e s a m e tim e
.

t he S C S s u m m e r m o n s o o n b u r s t s o u t
.

F ig u r e 6 15 s im ila r to F ig
.

5 b u t fo r the m e a n o f th e ye a r s w ith th e la te r s u m m e r m o n s o o n

o n s e t a m o n g th e 1 7 y e a r s (1 9 8 2
,

1 9 8 3
,

1 9 8 7
,

1 9 9 1
,

1 9 9 2 1 9 9 3
,

1 9 9 5 ; X ie e t al
.

1 9 9 8 )
.

C o m p a r e d w ith t he e lim a r ie rn e a n in F ig
.

5
,

th e hig h v a lu e e e n te r in the n o r thw e s t o f th e

In d o eh in a Pe n in s u la in th e 1 2 th d e k a d d o e s n o t d e e r e a s e e o m P a r e d w ith t h a t in th e 1 1 th

d e k a d
.

U p t o th e 1 3 th d e k a d
,

it d e e r e a s e s t o s o m e e x t e n t
,

b u t 15 s t ill s tr o n g e r th a n th a t o f

t he e lim a t ie m e a n
.

U p t o th e 14 t h d e k a d
,

t he r e s t ill e x is t s a w e a k e e n t e r in th e n o r thw e s t

7 0

6 0

0厂J

产NI已

火

n甘on�4口JQ曰

莽�火,一��比口二上q�
的u.仍

10 又 ~ J广
.

3 6 9 1 2 1 5 1 8 2 1 24 27 3 0

D e k a d

Fi g
.

4
.

S e a s o n a l v a r ia t i o n o f t h e s e n s ib le h e a t flu x ( u n it : W m 一 2 )
.

T h e d o t t e d lin e
,

s o lid li n e a n d lo n g

d a sh e d lin e in d i e a t e th e I n d o e hi n a Pe n i n s u la
,

t h e S C S
,

th e d iffe r e n e e b e tw e e n th e I n d o e h i n a

Pe n in s u la a n d t h e S C S r e s p e e t iv e ly
.
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o f the In d o eh in a Pe n in s u la (a t this

d is a p p e a r e d a lr e a dy )
,

it d is a Pp e a r s In

rn O D l e fl t
,

th e 1 sth

th e h ig h
e e n t e r o f th e elim a t ie m e a n

d ek a d
, o n e d e k a d la te r th a n th a t o f th e

e li
t ie m e a n

.

W
e e a n als o n o tie e fr o m Fig

.

5 a n d Fig
. 6 th a t the v a r ia t io n 15 n o t v e r y la r g e
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F ig
.

5 C lim a t i e m e a n s e n s ible

1 2 0

h e a t

1 3 0
“

E 9 0 1 1 0

flu x fr o m th e 1 0 th t o th e 1 5 th d e k a d (a 一 f ) (u n it :

W m 一 2 )
.
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in the s e a b e fo r e a n d a ft e r the s u m m e r m o n s o o n o n s e t
.

It 15 o bv io u s th a t a s fa r a s the S C S

lo e a l e o n d itio n s a r e e o n e e r n e d
,

the n o r t h w e s t o f the In d o c hin a Pe n in s u la 15 p r o b a b ly th e

s e n s it iv e r e g io n to t he SC S s u m m e r m o n s o o n o n s e t a n d th e la n d m a y p la y a le a d in g r o le in

3 0
o

N

E仁
3护卜

孔0 、 6 0

犷洲侧

E Q
3了N

中 \6 0

沈
3。

E Q
1 0 0 1 1 0

F ig
.

6
.

A s

12 Q 1 3 0o E 9 0 1 0 0 1 10 1 2 0 1 30
o
E

in F ig
.

5 b u t fo r la te r s u m m e r m o n s o o n o n s e t ye a r s
·
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.

1 3

the S C S s u m m e r m o n s o o n o n s e t
.

T h e in he r e n t m e eh a n is m P r o e e s s e a n b e d is e u s s e d b y the

n u m e r ie a l s im u la tio n w h ieh w ill b e o u r fu t u r e s t u d ie s
,

IV
.

C O N C L U S IO N S

(l) T he 17
一
y e a r m e a n flu x e s o f the la te n t he a t

,

the s e n s ible h e a t a n d th e n e t lo n g
-

w a v e r a d ia t io n in the S C S a r e a ll fr o m s e a t o a ir
,

t h e la te n t he a t 15 th e la r g e s t
,

t he n e t

lo n g
一

w a v e r a d ia tio n t h e s e e o n d a n d the s e n s ib le h e a t th e s m a lle s t a m o n g th e th re e

e o m p o n e n t s
.

T h e E O F r e s u lts s ho w t ha t th e t hr e e e o m p o n e n t s h a v e d iffe r e n t s Pa t ia l

d is t r ib u t io n s a n d d iffe r e n t s e a s o n a l v a r ia t io n fe a tu r e s
.

(2 ) T h e s e a s o n a l v a r ia t io n fe a tu r e s o f t he a ir
一 s e a h e a t e x e ha n g e s o f t h e t hr e e

e o m p o n e n ts in d iffe r e n t s e a r e g io n s a r e d iffe r e n t
,

T h e m id d le a n d th e n o r th o f th e SC S a r e

t he h ig h v a lu e r e g io n s d u r in g th e w in t e r a n d th e s u m m e r m o n s o o n p e r io d s
,

r e s p e e tiv e ly
,

a n d a r e a ls o the s tr o n g a n n u a l v a r ia t io n r e g io n s
.

T he s e a s o n a l v a r ia t io n o f a ir
一 s e a he a t

e x e ha n g e s in the s o u th o f th e S C S 15 s m a ll
.

(3 ) T h e p r o p o r t io n s o f d iffe r e n t e o m p o n e n t s in th e t o t a l a ir
一 s e a h e a t e x eh a n g e s h a v e

d iffe r e n t s e a s o n al v a r ia tio n s in d iffe r e n t r e g io n s
.

T h e Pr o Po r t io n o f th e la t e n t h e a t

e x e ha n g e in the m id d le o f th e SC S 15 the la r g e s t d u r in g t h e s u m m e r m o n s o o n p e r io d
,

w h ile

th e h e a t in g effe e t o f the n e t Io n g
一

w a v e r a d ia t io n o n t h e a ir s e e m s t o b e m o re im p o r t a n t in

M a r e h a n d A p r il t ha n tha t in o th e r s e a s o n s
.

T he P r o p o r t io n o f t he s e n s ib le he a t b e e o m e s a

lit t le la r g e r o n ly in th e n o r t h o f th e SC S d u r in g th e w in t e r m o n s o o n p e r io d
.

(4 ) T h e re la t io n s hip b e tw e e n th e S C S s u m m e r m o n s o o n a n d t he a ir
一 s e a h e a t e x e ha n g e

15 a e e o m Pa n im e n t
,

t he y a r e m u tu a lly d e Pe n d e n t a n d p r o m o t e e a e h o th e r
.

B e fo r e the
‘

S CS

s u m m e r m o n s o o n o n s e t
,

t h e g r e a t d iffe r e n e e o f th e s e n s ible h e a t b e tw e e n the In d o e h in a

P e n in s u la a n d th e S C S 15 p o s sib ly o n e o f the tr ig g e r s o f th e S C S s u m m e r m o n s o o n o n s e t
.

A s fa r a s th e SC S lo e al e o n d it io n s a r e e o n e e r n e d
,

th e n o r thw e s t o f the In d o e hin a Pe n in s u la

15 p r o b a bly a s e n s it iv e r e g io n to the S C S s u m m e r m o n s o o n o n s e t a n d th e la n d m a y p la y a

le a d in g r o le in the SC S s u m m e : m o n s o o n o n s e t
·

R E F E R E N C E S

H e Y o u h a i a n d G u a n C u ih u a (1 9 9 7 )
,

T h e in te r a n n u a l a n d in te r d ee a d a l v a r ia tio n s o f th e he a t e o n t e n t in th e

u p p e r o e e a n o f the S o u th C h in a S e a
,

T r OPic a l O c e a n o
. ,

1 6 : 2 3 一 2 9 (in C h in e s e )
.

L ia n g B iq i (1 9 9 1 ) T h e T r

oP ic a l A tm o
sP he r ic C irc u la tio n

匆
st em s o v e r th e s o u th C h in a s e a

,

C hin a
M

e te o r
.

P r e s s
,

Be iii
n g Pp

.

3 一 4 1 (in C h in e s e )
.

Pe t e r
,

C
.

a n d C ha n g C hip e i (1 9 9 7 )
,

So u t h C hin a S e a
W

a rm Po o l in B o r e a l S p r in g
,

A d y
.

A tm o s
.

S c i
. ,

1 4 : 1 9 5 一 2 0 6
.

W
a n g D o n g x iao e t a l

.

(1 9 9 7 )
,

T he a n n u a l e ye le fe a tu r e s o f t he s u r fa e e s ea t e m p e r a t u r e s a n d th e he a t

ba la n e e s o n th e s e a su r fa ee in th e S o u t h C hin a S e a
,

A e t a O’
e a n o

.

S in ic a
,

1 9 (3 ) : 3 3 一 4 3 (in

C h in e s e )
.

W
a n g Q iy i a n d D in g Y ih u i (1 9 9 7 )

,

T he e lim a tie e h a r a e te ris tie s o f th e S C S s u m m e r m o n s o o n d e v e lo Pm e n t
,

A c t a M
‘t e o r

.

S in ic a
. ,

5 5 : 4 6 6 一 4 8 8 (in C h in e se )
.

X ie A n e t a l
.

(1 9 9 8 )
J

T he im p o r t a n t r o le o f th e d o w n s t r e a m t r o p ie a l w e s te r n w in d in the S C S s u m m e r

m o n s o o n o n s e t Q u a r t
.

J
.

月却1
.

几人子te o r
. ,

9 : 1 2 9一 1 4 0 (in C h in e s e )
.

Y a n Ju n yu e e t a l
.

(1 9 9 3 )
,

T h e C hin a

Co
a sta l O’

e a n

Cl im a t e
,

Se ie n e e Pr e ss
,

B e ijin g
,

p p
.

3 0 3 一 3 1 2 (in

C h in e se )
.

Y a n Ju n yu e (1 9 9 7 )
,

T h e elim a tie e h a r a e t e r is tie s o f the s o u th w e s te r n m o n s o o n o n se t o v e r th e S o u th C h in a

S e a
,

A c t a
.

对七t
e o r

.

S in ie a
,

5 5 : 1 7 4 一 1 8 5 (in C h in e s e )
.

Z h u
W

e ij
u n e t a l

.

(1 9 9 7 )
,

T h e s u m m e r m o n s o o n o n s e t a n d its eir e u la t io n fe a t u re s
,

J
.

N
a nj i, :9 In s ti

.

材亡t
e o r

. ,

2 0 : 4 4 0 一 4 4 6 (in C hin e se )
.


