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&胡 Zh ao bo (孙照渤)

N anj in g In stitu te o f M e te o r o lo g y
,

N a llj in g

Zh
a
ng j{j l’a (章基嘉)

S ta te Me te o ro lo g ic a l A dm in istra tio n ,

B e
iji

n g

a n d T. N. 八了
枷

er *

M e te or o lo g iea l o ffic
e ,

B r a ek n e ll
,

U
.

K

R ee e jv e d A u g u st 6
,

1 9 8 7

A BS T R AC T

By
u se o f th e m et ho d o f e lllPirie a l o r th o g o n a l fu n e tio n r es o lu tio n a stu d y 15 m a d e o f the d istr ibu tio n

Pa tt
ern

s o f su n l们。e r r a in fa ll Per ee n ta ge a n o m a lies o ver e a ster n C h in a w ith the r es u lt th a t su e h a n o m a lie s a re

a b le to r efl ec t the re la tive a m o u n t o f lo e a l Pre e iPitat io n
.

T h en the e o r r ela tio n s a re o b ta in e d th ro u g h e a le u la
-

tio n b e tw e e n th e Pa tte rn s an d th e
Ja n u a ry a n d Ju n e g lo b a l SS T

,

in d ie a tin g k ey r eg io n s in a sso e ia tio n w ith

C h in a , 5 su m m er ra in fa ll
.

o n th is ba s is
, a n 1 1

一

la ye r a tm o sPhe rie e irc u la tio n m o d e l b y the U
.

K
.

M
e teo ro l

-

og ie a l o ffi ee js u se d to s im u la te th e effe c t o f a w e a k SS T a ll

om
a ly o f th e S o u th C h in a S ea u P o n th e s u m m er

m o n so o n e ire u la tio n in Ch in a , 5 m a in la xi d
.

R e su lts sh o w th a t
‘a ttra e tio n ,

15 a v a ila b le fo r th e In d ia n m o n so o n

w ith a w a

rm
a n o m a ly o f the SS T a n d

‘ re Pe llin g
,

w ith a eo ld
, r ePre se n tin g o n e o f the r ea so n s fo r th e a n ti

-

Ph a se be tw e e n th e m o n so o n s o v er th e S o u th C h in a Se a an d In d ia
.

Su eh fu n e tio n s o f SS T a n o m a lie s ha v e a

sign ific a n t in fl u e n ce o n su m m er r a in fa ll o v er ea s ter n C h in a
.

1
.

IN T R O D U C T IO N

It 15 k n o w n th a t E a st
一

C hin a 15 a
ffe

eted b y s u m m e r m o n so o n w ith g r e a te r e o n ee n tr a tio n

o f r a in fa ll
,

w h ie h 15 o f im Po r ta n e e t o a g r ic u ltu r e
.

5 0 C hin ese m e teo r o lo g ists ha v e b ee n

se ek in g fo r th e r eg u la r ities o f the Pr ee iPitatio n b o th in th e o r etic a l a xid o Per a tio n a l a sPe c ts
.

T h e in flu e n e e o f SST a n o m a lie s in th e N o r th Pa eifi e u Po n the e lim a tie Pr o b lem o v e r e a ste r n

A sia w a s a lr e a d y stu d ie d (L位
,

1 9 5 1
,

19 6 3)
.

A s in d iea ted in the Pa Per b y the L o n g
一

R a n g e

W
e ather Fo r ee a stin g G r o u P

,

In stitu te o f A tm o sp he rie p hysie s
(19 7 8 )

,

th er e e x ists a n a P
-

Pre c iab ]e Po sitive e o rr ela tio n b e tw ee n the Pre c iPita tio n o f the m id d le a n d lo w C h乒n
gj ia n g

r ea c hes a n d N o rth
·

Ch in a Pla in s in th e r a in y sea s o n an d th e Pr eee d e n t S ST in th e re g io n o f

K t lr o shio
.

R e een tly L u o et a l
,

(19 8 5) ha ve sh o w n th a t SST o f th e In d ia n a n d So u th
一

C hin a

Sea h a s su bse q u e n t e
ffe

et o n the su m m er r a in fa ll o f the re a ehe s
.

A ll the se stu d ie s a r e

e x Plo r atio n s o f the re latio n sh iP b etw e en S ST a n d C hin a
’5 s u m m e r Pr e eip ita tio n fr o m a

* T he a u th o r 15 e

urr
e n tly w o rk in g a t E CMW 厂

,

R e a d in g
,

tJ
.

K
.
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va r ie ty o f a sPec ts
.

In v iew o f the fa c t tha t Io n g
一r a n g e w ea th er Pro ee sses a r e o f g lo ba l n a tu re

,

there 15

n e ee ssity
·

o f in v estig a tin g the d e Pe n d e n c e o f r ain fa ll in th e c o u n try u Po n the g lo b al SST
.

厂o r th is r e a so n ,

the Prin eiPa l Pat te rn s o f the su m m er rain fal l d istr ibu tio n an d the ir e o r re la
-

tio n t o the SST o v er th e g lo b e ar e e x am in ed u sin g the 19 5 0一 19 8 1 d a ta o f th e to tal Pr e -

eiPita tio n fo r Ju n e
一A u g u s t

,

w ith the r e s u lt th at so m e k ey re g io n s a r e Io ea ted w hieh ha v e

in 月u e n e e o n th e d is t rib u tio n
.

R e een tly T a o et a l
.

(] 9 8 3 ) ha v e in d ie a ted th at th e sea s o n a l d isPlae em e n t o f E a s t
一

C h in a

ra in b a n d 15 b o u n d u P w ith the n o r th w a r d a d v a n c e o f lo w
一
tr o P o sPhe ri c su m m e r m o n s o o n a s

w ell a s the n o r th w a rd tr en d o f the s u b tr o Pic a l h ig h ri d g e一lin e , a c e o r d in g to th eir stu d y o n

the r e latio n to th e m o n so o n e irc u latio n o f the Pre eiPita tio n in th e ea rly su m m e r (a b o u t M a y)
o v er So u th C h in a a n d r a in fa ll in the M eiyu (Plu m r ain ) sea so n o ve r th e C ha n g jia n g

一

H u a ih e

r ea ehe s
.

川
5 0 ,

in the PaPe r d e alin g w ith the r e sPo n se o f In d ia n m o n so o n Pr ee iPita tio n to th e

SS T a n o m a ]y o f th e A r a bia n Sea
,

Sh u k la (19 8 2) jn d ie ate s th a t the re a lity o f th e m o n s o o n

e ir eu la tio n m o d ellin g h a s a d ir ee t e
ffe

et o n tha t o f the ra in fa ll th er e
.

In o r d e r to m a k e a fu r th er v e ri fi e atio n o f th e e ffe et o f the se k ey re gi
o n s o n th e 罗 n

ere l

eir eu la tio n a n d r a in fa ll the 1 1
一

laye r m o d el 15 em Plo yed to sh o w its re sPo n se t o th e SST o f

the So u th
一

C h in a Se a
,

th e e x Perim e n ta l re su lts in d iea tin g th at the w ea k S ST a n o m a ly a
ffe ets

m ain ly th e su m m er m o n so o n a n d th en t]l e r ain fa ll o v er ea ster n C hi n a
.

11
.

PA T T E R N S O F SU M M E R R A IN F A L L D IST R IB U T IO N IN E A ST- C H IN A

F o r the Pre sen t stu dy the r a in fa ll a t ea eh sta tio n 15 r ePr e sent ed in term
s o f th e to ta l

o ve r the Perio d o f ju n e
一A u g u st fo r e a eh yea r,

b a se d o n the l9 50一 19 8 1 d a ta fr o m 2 5 sta tio n s

c o v e r in g th e e o u n try
*

.

In v ie w o f the fa e t tha t the d istrib u tio n o f o u r su m m er ra in fa ll 15 ch a r a eteriz e d ba sie a lly

b y b ein g g r e ate r in am o u n t in th e so u th a n d ea st th an in the n o

rth
an d w e st

, re sPeetively
,

th e fi r st fe w eig en v eeto r s r efle et m ain ly these p r o Per ties if th e r a in fal l o r its an o m a ly 15 Pu t

in t o d iree t u se fo r a n

aly
sis

.

Fo r u s ,

h o w ev e r ,
th e r ela tiv e am o u n t fo r ea eh o b serv in g sta tio n

15 o f m o r e in te r est
.

T o m ak e th e d istr ib u tio n fe a tu re s Pr
oj eeted the Pe r een ta g e an o m a lies

o f ra in fa ll a r e u sed fo r a n a lysis
,

w hi‘h ha s the fo rm

* , 一卫产
一

又 1。。*
,

w he re R d en o te s th e ra in fa ll a t a sta tio n fo r a Pa r ti e u la r ye a r a n d 厢 the a v er a g e o v er th ese

year s
.

T h en w ith the a id o f R 户 e m Pir ie a l eig e n v e e to rs a r e fo u n d o u t
, o f w h ieh o n ly th e

五r st thr ee a r e so r te d o u t
.

Jt sh o u ld b e n o ted th at th e sele ete d in d iea te a g re ate r Pe r een tag
e

of the to tal v a r ia n ee s , sh o w in g a sp a tia l d istr ib u tio n o f la r g e r sea le
, c lo ser to the r e a l a

伪ir s

o f the Su r口rn er ra in fa ll d istr ibu te d o ve r C hin a
.

Fi g
.

1 d elin ea te s the d istr ib u tio n p a tte r n r ep re se n te d b y the fi r st
thr

ee em Piri eal ei g en
-

, 日比Ors
o f the Per e en tag e an o m a Iie s

.

T he fi r st o n e sh o w s tw o h re gi o n s la b elle d by

+ ’,

one
stre tchin g fr o m E a st H u b ei to th e s o u thea ste rn eo a st n the C ha n g ji

a n g

众班比es 幼d the o th er situ a ted in so u th w este : n G u iz ho u an d So u th Sieh u an ,

wi th a n e g a tiv e -

切叭址 此乡。n a lo雌 the
e o asta l a r ea o f N o r th Sh an d o n g (Fig

.

la) : the
se eo n d in d ic ates tw

o

n月笋ti梦脚
a】u e Ce n ters

,
o ne

eo v er in g tlle z o n e so u th o f th e m id d le an d lo w Ch an gj ia n g

飞七找姆
月, ‘. . . . . . . . . . . . .

. 月r‘~二
奋.

一一
~ 月 1

时a 6 O n , in Clu dc H ar b in
,

She n ya n g
,

B eij in g
,

T ia闰in
,

T a i扣an
,

L a n zh o u ,

X i
,

an
,

Z he n g zh o u

Q加。g血。
,

N咧抽9, Shan gb ai
,

W如劝0 。, S玩川tou
,

卜厄. n in g
,

Yi ch a n G u iya n g
,

H a n k o u ,

Fu zh o u ,

Zh ijia n g
,

X ich a n g
,

Ch en 琴d u ,

N a n ch an g ,

K U n m
写

,

in g
, H o n g ko n g

,

Ta ibe i
,
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2

ba sin s a n d n o r ther n Par ts o f G u a n g d o n g an d G u a n g x i a n d the o the r e x ten d in g fr o m so u th er n

H e bei v ia een tr al Sha a n x i (w e st o f th e H u a n g he R iv e r) t o n o r th e a ste r n Siehu a n ,

w ith a

P o sitiv e 一v a lu e ee n te r lo e a ted in so u thw es te rn G L:iz h o u a n d Y u n n a n (Fig
.

lb) : th e third 15

fe atu r ed b y tw o n e g ativ e一v a lu e r e只io n s
.

o n e (be lt
一

lik e、str eteh in Z fr o m C en tr al Siehu a n d o w n

D o t n s lQ eS 0 1 t n e 七ll a n gJ la n g a n a [ n e O ln e r e X te n Q in g I ro m 州 o r tn e a s t 七Il ln a t o tn e n o r tn e r n

Pa rts o f b o th Sha a n x i a n d Sha n x i Pr o v in e e s (d iv id e d by th e H u a n g h e R iv e r) (re fe r to Fig
.

le)
.

吧
,

行之

口
夕 习 、/ 夕

了尸

F19
.

1
.

E i郎
n v e e to r s o f the su m m e r ra in fa ll Pe re en ta g e a llo n 飞a lie s

,

w ith the firs t
, se e o n d a n d th ir d e ig e n v e e to r sh o w n in a

,

b
, a n d

c , r esPec tive ly
,

It sh o u ld b e Po in ted o u t tha t
,

alth o u gh ea Pa b ]e o f r e Pr e sen tin g th e m a x im al Pe re e n t a g e

o f th e t o ta l v a r ia n ee s w ith n o o r th o g o n a l re s tr ain t
,

the fi r st e ig e n v e e t o r s alo n e c a n l飞o t sh o w

a ll m ea n in g fu l d istr ib u tio n Pr o Pe r tie s a n d th e r efo r e th e su b se q u e n t tw o a r e Pu t in to u se

fo r fhe r eal d istribut io n
.

W hen the tim e e o e伟 eie n ts a r e n e g a tiv e ,
the p at te r n s o f th es e ei

-

g en v e eto rs w ill tu rn to a n ti
一

Pha s e ,
th a t 15

,

th e Po sitiv e va lu e e e n te r s a l
·

e to b e e h a l: g e d to n e g
-

a tiv e a n d v iee v er sa
.

T he Patter n s sho w n in the Pr esen t w o rk ha v e b e e n e o m Pa re d w ith th o s e o f the su ln m c r

r ain fa ll Pr ee en tag e an o m a lie s o f C h in a (A e a d em y o fM ete o ro lo g ic a l Se ie n ee ,

19 8 1)
.

R e su lt s

in d iea te th at the Pr e se n t Pa tte r n s o f th e eig en v eet o r s c o u ld r ev e a l a e tu a l d istrib tl tio n o f th e

re lativ e a m o u n t o f the su m m er Pr ee iPitatio n w ith m o re a ee u r a e y
.

111
.

R E L A T IO N O F T H E SU MM E R R A IN F A L L T O SS T

Sin ee a Pa r tic u la r SST e a n Pe r sist fo r a lo n g e r Pe r io d o f tim e ,
th e e o r r elat io n m a Ps a r e

e o n str u c ted a n d an a lyZ e d o f th e tim e c o effi c ie n ts o f th e eig en ve c to r s (sh o w n in Fig
.

l) w ith

th e Ju n e a n d Ja n u a ry SST a v er ag e s ,

re sPeetiV ely
.

Fig
.

2 d elin ea te s the c o r r elatio n m aP o f th e d istrib u tio n p a tter n s o f the fi r st thr ee e ig e n -

v ee to r s w ith the Ju n e m ea n SST
,

w h e r e th e re g io n s w ith th e e o r r ela tio n c o effi c ie n ts b ein g

s ta tistiea l sig n ifi ea n t a t the e o n fi d e n e e ]ev e l o f s% a r e sh o w ll
.

T he sig n ifi e a n t r e g io n s in

the m aP o f th e eo rr ela tio n in v o lv in g th e fi r st eig e n v e e to r Pr e se n t a n e g a tive ly e o r r ela tiv己r e g io n

e o v e rin g th e sea s o n b o th sid es o f H o k k a id o a n d th e v iein ity o f the B o ha i a n d H u a n gh a i S e a s

a n d P o sitiv ely e o rr ela tive re g io n s in elu d in g the v iein ity o f tll e S o u th
一

C h in a Se a ,

th e se a e a s t

o f U
.

S
.

ea ster n e o a s t a n d C a rib b ea n Se a
.

O b vio u sly
,

the se r e g io n s a l
4

e r ele v a n t to 寸}飞e O ya sll io
,

K u r o sh io eu r r e n t
,

G u lf Stre am a n d G u ya n a eu r r e n t
, r esPe e tiv ely

.

Fr o m the In a P o f the

e o r rela tio n in v o lv in g the see o n d eig en v e c to r it c a n b e see n th at tw o n eg a tiv e e o 一
’

r ela tio n s
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are Presen tinthe seawesto fCentra ]America andPer u,resPee tively,a ndonein thenei-gh bourhoo dofthe Luzon(S outhAs ia).The eorrelatio nmaPi nvolVing thethird eigenvee-

to rindiea testwo negativee orrelatio nregion sinthes eawest ofPerua ndinthe vicinityof theAra bianSea ,resPeeti vely.

侧甲
Fig 2.Statist ieal51即ifi eantreg ionsatth econfide neelevel ofs%ofthe eorrelati onsbetwee nJunerne anSSTa ndthefir stthree

ejgenv eetortoft hesu月Inler ralnfallan omalyPer eentagean omalies.田田 eoneern edwithth e6rs七ei罗 nveetor,巨 习witht hesecond eigenvect or,〔 」withth ethirdeige nveetor.

⋯靡肇
Fig. 3.Asin Fig.2,bu tforJanua 斗.
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2

B e e a u se o f th e str o n g Pe r siste n ee th e d istr ib u tio n Pa tte rn o f S ST
, o n ee fo r m ed

,

w ill

la st fo r m o n th s
.

H en ee SST e a n b e tl sed a s o n e o f th e Po s sib le fa e to rs fo r Io n g
一 ra n g e w e a th

-

e r fo r e ea stin g
.

In a d d itio n ,
the sta tistie al sig n ifi e a n t r e g io n s a t the e o n fi d en e e lev el o f s%

o f the e o rr ela tio n b e tw ee n th e Pa tte r n s o f C hin a ‘5 su m m e r r a in fa ll Per ee n ta g e a n o m a lies

r ep re se n ted by the eig e n
诊

eet o l
·

5 a n d Ja n u a ry m e a : , ss T 。r。 、h o w 。 i。 f ig
.

3
.

Fr o rn the

e o r r ela tio n m a P in v o lv in g the fi r st e ig e n v e et o r it e an b e see n Po sitiv e c o r re la tio n s in the S o u th

C hin a Se a ,

to th e ea st o f th e Se a o f JaPa n , a n d o n e ith e r sid e o f C e n tr a l A m e r iea
.

T he

e o rre la tio n s in v o lv in g th e see o n d ejg e n v e e to r sh o w s a P o sitiv e e o rr ela tio n in the n o rth o f the

Se a o f JaPa n a n d a n e g a tiv e o n e elo s e to the B a y o f N ew fo u n d la n d
.

T h e sig n ifi e a n t e o r r ela
-

tio n s in v o lv jn g th e th ird eig e n v e e to r p re se n t a Po sitiv e e o r rela tio n n ea r the Se a o f Ja Pa n
.

T o su m u P
,

the k ey re g io n s ha v in g e
ffe

e t o n C hin a ‘5 su m m e r ra in fa ll in e lu d e the

So u th
一

C hin a Se a , sea s o n b o th sid e s o f Ja Pa n , o ee a n to the ea st o f N o rth A m e r iea , se a in

the v ie in ity o f C e n t ra l A m e r ie a a n d w e st o f Pe r u
.

IV
.

IN FL U E N CE O F SS T O F T H E S O U T H 一C H IN A S E A O N T H E S U MM E R M O N S O O N

C IR C U LA T R O N A N D R A IN FA LL O V E R C H IN A

Fr o m the fo reg o in g o b se rv a tio n a t a n alyse s it fo llo w s tha t a ee r ta in d eP e n d e n e e e x is ts

o n the S ST o f the s u m m e r Pr e e iPit atio n o v e r C hin a
.

Shu kla (19 82 ) in d iea te s tha t in sPite

o f the im Po r ta n t r o le o f tlie in t ra 一a tm o sPhe r e dyn a m iea l Pr o e e s se s in th e v a r ia t io n o f the

ge n er a l eire u latio n , ex ter n a l fo re in g 荃一a s p r o fo u n d e
ffe

c t o n it a l、d the eha n g e in S ST 15 n o n e

o th er tha n o n e o f th e fo r ein g fa e t o r s o f m o st in 1 Po rt a n e e
.

In o rd er to a se er ta in th e in flu en ee o f the S ST o f the S o u th
一

C hin a Se a u Po n the su m m e r

e ir eu la tio n a n d ra in fa ll o v e r C hin a ,
the 9 0

一

d a y in te g r a tio n ex Pe r im e n ts a r e Pe rfo rm ed w ith

th e 1 1
一

lay e r eircu latio n m o d e l Pr o v id ed by the U
.

K
.

M e teo r o lo g ie al O ffi ee
.

T he r elev a n t

d eta ils o f th e m o d el a r e in d iea ted b y S a k e r (19 75 )
,

C o r by e t a l
.

(19 7 7 ) an d G a d d (19 8 2)
,

a n d th e d eser iPtio n o f the eo n v eetio n sehe m e a d o p ted in the m o d el 15 sh o w n by L yn e an d

R o w nt re e (19 7 6)
.

F o r o u r e x Peri m e n ta tio n th e 10 Ju n e 19 79 d a ta a re u se d a s in itial b e -

ea u se o f the e o m Pa r a tiv e e o m Ple t e n e ss o f the FG G E d a ta b a se
.

T h re e e x Pe rim en ts a r e

e o n d u ete d in w hieh e x e ePt fo r the d iffe
re n t S ST o f the So u th

一

C h in a S e a a ll th e Pa r am e ter s

a r e the sa m e
.

T h e d iffe
r en ee in th e in te g ra tio n re su lts e a n b e ,

the r efo re , re g a rd ed a s

b e in g e a t一s ed b y th e d iffe
re n e e in the S ST

.

Fig
.

4 d e Pic ts the r e gio n o f v a ryin g SST e e n t re d a t 1 5
“

N
,

120
0

E
,

w ith th e e e n t ra l

m a x im u m d ePa rt u re o f l
.

S K
,

d e c lin in g lin e a r ly o u tw a rd a n d th e v a lu e eq o a l t o th e elim at o -

lo g ic a l 比ea n w h en r ea e hi n g the e u r ve
.

F o r the 6 r st (thir d ) e x Pe r im e n t the w a r m (c o ld )

SST a n o m a ly 15 u sed w h ie h eo n sists o f the su m m er m e a n S ST a n d Po sitive (n e g a tive) a n o m
-

aly o f th e r e g io n in q u estio n : fo r th e se c o n d (e o n tro l r u n ) o n ly the s u m m er m e a n SS T

15 u s ed
.

It sho u ld b e Po in ted o u t th a t in o u r ex Peri m e n ta tio n 1
.

5 K is t a k e n a s the m a x im u m

SST d e Pa r tu r e ,

w hieh se em s q u ite fi t fo r th e in v e stig a tio n an d w o u ld b e Pert in en t if th e

d iffe
re n ee in th e in te g r a tio n r e su lt s o f the w a r m a n d e o ]d S ST a n o m a lie s 15 u se d fo r a n a -

Iys es
·

Sin ee the SST a n o m alie s a re a r tifi e ia lly Pla e c d in to th e e x p e r im e n ts
, a ee rt ain a m o.u

n t

o f u n e x Pee ted Pe r tu r b a tio n w ill b e a r o u s ed o n a e c o u n t o f th e fo ree d e o m b in a tio n
.

In stea d

o f u sin g the m e th o d in v o lvin g su bj e e tiv e e
ffe

c t o n the t re atm en t
,

th e d iffe
ren e e in the w in d

fi e ld s 15 u sed in th e fo llo w in g o b ta in ed by su b t ra e tin g th e c o ld SST a n o m a ly illte g ra tio n r e -

, u lt fr o m the w a rm
,

w h ic li e a n b e a s s u m ed to b e c a u s ed e hie月y b ) the d iffe
ren ee in the

ssT d e Pa rtu r es o V e r the Sea
,
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5
.

D服re n e e i n r a in 几jl d屁 t o th e w a r m a n d e o ld SS T a n o m a lie 、

(u n its : m m /d )
.

F 19
.

5 sho w s t he d iffe
re n ce in th e r e sPo n s e o f t h e m o d e l a tm o sPh e r ie p re e i!) ita tio 一1 t o

t}le e o ld /w a r m S ST a n o m a ly
,

Tt e a n b e se e n t ha t th e r e 15 g re a t d iffe
r e n e e in r a in fa ll in th e

n o rt h e a s te r n Pa r t o f th e re g io n w it h t h e a n o m a ly im Po se d o n ,

m a in ly a t tlle se a
.

a n d th a t

a 2 m m Pe r d a y d iffe
r e n c e 15 o b se rv e d in N o r th a n d So t lth C hin a , r e sPec t iv e ]y

.

i一刀P]yin g

tha t th e re w ill b e a ] 8 0 m m d j价
re n e e jn th e to tal fo r th e 9 0一 d a y in te g ra t io n

.

T I: 15 d iffe r -

e n c e 15 a b o u t 6 0 m m P e r m o n th
.

I t 15 n o te d th a t su e h d i价
re n e e 15 b r o u g ht a b o u t in t h e

c o n v e e tiv e r a in fa ll a l飞d lit tle o r n o d iffe r e n e e is fo u n d in la r g e 一se a le Pre e iPita tio n
.

T he e h an 罗 in ra in fa ll d u e t o th e S ST a n o m aly 15 a e e o m 班ish e d b y a lte r in g w a te r

c o n te n t in th e a ir
.

T h e e x p e r im e n ta l r e s u lts in d ic a te t lla t th e S ST a n o m a ly o f th e S o u t h
-

C坛 n a S e a e x e rc is e s i n fl u e n e e o n th e e a s te r n r a in fa ll by m o d ify in g th e a e t iv ity o f s u m m e ;
·

】11 O n S O O n
-

F ig
.

6 d e lin e at e s the r e sP o n s e o f th e 8 50 hPa w in d fi e ld (
a v e r a g e d o v e r 90 d a ys) t o th e

Po s it iv e ; n e g a ti v e SST a n o m a ly a n d t he d iffe r e n c e in t he s e fi e ld s e a u s e d by th e d e Par t u r e
.

I t 15 a PPa re n t tha t w h e n the SST 15 a w a r m (e o ld ) an o m a ly
,

the re o c e u r s s tr o n g (w e a k )
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so u tliw esterly m o n so o n in th e S ea a n d w ea k (str o n g ) w ith the Po sitio n a little fa rthe r t o the

s o u th (n o r th) in the M a in lan d
.

If w e v iew th e In d ia n m o n so o n e ir c u la tio n a s a w h o le
,

th e n w e w ill see tha t w ith th e w a rm SST a n o m a ly o f the Se a ,
th e eir e u la tio n 15 m o v e d

fa r the r t o th e s o u th
.

tho m o n so o n 15 str o n 只er in th e S e a a n d th e so u th w e ste r lv w ea k er o v e r

t n e M a ln lan a
,

W lm tw o str en g tn en e a c r o ss 一eq u a to n a l cu
r re n t s a r o u ll d 石U一 IU U a n d l之U一

13 5
“

E a
ffe etin g the S o u th- Ch in a Sea

, an d th a t w ith the eo ld an
o m a ly the In d ia n m o n so o n

eire u la tio n 15 sha rp ly m a r k e d by its Pa ssa ge th ro u g h th e In d o 一

C hin a Pe n in s u la o v e r the B a y

o f B e n g al to sh o w e
ffe o t o n th e g r ea ter Pa rt o f C hin a , r es u ltin g in the w e a k e r m o n s o o n in the

Sea an d er o ss一ePu a t o r ia leu r r e n t in e o m Pa r is o n w ith th e w a rm a n o m a ly
.

It s e e m s ,
the refo r e ,

tha t the w a r m (
c o ld ) a n o m a ly o f the Sea ha s ‘a ttr a etio n ,

(
‘re Pellin g

,

) fo r the In d ia n m o n so o n

eirc u lat io n
.

By refe r r in g to the d iffe
r e n e e b e

tw
een th e w in d fi eld s d u e to the w a r m an d tha t

d u e to the c o ld S ST an o m a ly (Fig
.

6e
) it ea n be seen tha t in th e sea ea st o f T aiw a n ther e

15 a eyc lo n ie c ir eu la tio n ,

q u ite cl o se to th e Pa tte rn in d ie a ted b y G ill (19 80 )
.

T h e d iffe
re n ee

b etw een th e w in d fi eld s sho w s th a t in the ea se o f th e w a荃m SST a n o m a ly th e In d ia n m o n so o n

15 fa r ther to th e so u th
,

th e w in d b e in g w ea ke r o ve r th e In d ian su be o n tin en t
,

lea d in g to m o r e

in ten se m o n s o o n in the S o u th
一

C h in a Se a , str o n ge r e ro ss一 e

qu
at o r ial cu r re n t in the n eig h b o u r -

ho o d o f In d o n e sia a n d th e we a k er so u th w este r ly fi o w o v er the M a in la n d
, a n d tha t th e

r ev er sal 15 tr u e fo r th e e o ld a n o m al y
.

Fig
.

7 illu st ra tes the d iffe
re xiee o f th e 70 0 hPa

wi
n d fi eld (sim ila r t o Fig

.

6 e) r es Po n d in g

to b o th th e a n o m a lie s ,

th at 15
,

w ith the w a r m S ST a n o m aly
,

the In d ian m o n s o o n eire u la
-

tio n 15 fa r the r so u th w a r d
,

g iv in g rise to th e in te n sifi e d m o n so o n in the Se a a n d w ea k e n ed

so u thw e sterly fi o w o v er the M a in lan d w hile the c o ld a n o m a ly lea d s to the w ea k er m o n s o o n

o f th e S ea
, str o n g er so u th w esteri y fl o w o v er the M a in ]an d a n d m o r e in te n se m o n so o n in the
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T h e

(b)
,

m / S

re s Po n s e o f th e 8 5 0 hPa w in d fi eld to th e w a r m S ST a n o m a ly (a)
.

eo ld

an d th e d iffe re n ee (c ) in th
e w in d fiel d s (w ith th e o n e ea u se d b y th e

w a n n m in u s th e o ther 勿 the e o ld S ST a n o m al y)
.

In d ia n su be o n tin en t
.

It fo llo w s tha t th e fu n eti o n s o f b o th th e a n o m a lies o f th e So u th
-

C hin a Se a c a n b e elea r ly r efl e e t ed e ve n in th e 7(X) hPa w in d 五eld
.

T he 己i跳
rc n e e b e tw ee n

the 7 0 0 hPa fi eld s fo rm ed w ith the w a r m a n d eo ld S ST a n o m a lies ha s the s a n ; e Pa tt e r n a s

tha t a t 8 50 h Pa
.
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Fig
.

8 in d ie a tes the d iffe
r en c e o f th e 50 0 h Pa w in d fi eld r esPo n d in g to the S ST a n o m 卜

lie s o f th e sea ,

w ith th e re su lt a n alo g o u s to tha t o f 70 0 a n d 8 5 0 h Pa 五eld s , : In d 5 0 o n ly the

d iffe
r en ee in the 50 0 hPa w in d fi eld s 15 g iv en

.

It 15 Pla in th a t a c ye lo n ic c ir eu la tio n 15 fo rm ed

n o rth ea st o f T aiw a n a n d the c ire u latio n in re latio n to the w in d
一

月e ld d iffe
r en ee sh o w s tha t

w he 。 th。 ssT i, 。f w盔
rm (e o ld ) 。n o m a一y

,

th。 , 。u thw es t w sn d g e t、 、t ro n g e r (、
,

e a k e r ) 。v e r

th e Se a , a n d th e s o u th w este r ly fl o w w e a ke r (st r o n g e r) in the M a in ]a n d
.

T he n u m e r iea l]y e x Pe rim e n tal r esu lts d isc tlssed a b o v e in d ie a te tha t the v a r io u s SST o f

the Se a e a n g ive ri s e to the v a r ia tio n in Po sitio n o f the so u th w e s t m o n so o ll o v e r C h in a a n d

thu s in the ra in fa ll
.

It 15 c lea r tha t w hen the Sea h a s w a r m SS T a n o m a ly the s o u th w e s t

w in d o ee u r s fa r the r s o u thw a r d
,

le a d in g t o h ig he l
·

ra in fa ll in So u th C hin a ; 认
,

ith the e o ld
,

fa r th er n o r th w a r d
,

jn N o r th C hin a
.

Su e h a situ a tio n 15 e re at ed by the tr a n sPo l
,

t o f w a r m

a n d m o ist a ir by the m o n so o n , a n d h e n ee the e ha r a e te ris tie o f the ro in fa ll 15 ta lljed w ith th e

d istr ib u tio n o v e r C h in a (se e Fig
.

5)
.

z hu a n d H e (19 8 5) in d iea tes tha t the In d ia n m 乙n so o n 15 in a n ti
一

p h a se w ith the Sea

m o n s o o n o n the 10 0 h Pa er o ss 一s e e tio n , o b ta in ed b a se d o n the o b se r va tio n s
.

A n d the r e -

su lts g ive n in the Pr esen t w o r k sho w th a t w ith the w a rm (e o ld ) SS T a n o m a ly o f the Se a ,

the In d iall In o n so o n 15 fa r th e r to the s o u th (n o r th)
, the s u b eo n tin e n ta l s o u thw e s t m o n s o o n

w e ak e r (s tr o n g e r)
,

the w in d in the Se a stro n g e r (w e a k e r
)

a n d th e so u thw e ste r ly 月o w w e a k e r

(str o n g e r) i, , th e M a ill]a n d w ith the Po sitio n m o v ed fa r th e r so u thw a r d (n o rt h w a r d )
,

w hieh

fu lly s u Pp o r ts the ir s ta tem en t
.

T he se re s u lt s,

the re fo r e , s u g g est th at the a n o m a lie s r eP
-

r e sen t a t le ast o n e o f th e r ea so n s fo r the In d ia n m o n so o n in a n ti
一

Ph a se w ith th e Se a a n d

Pha se w ith the so u thw es t m o n s o o n o f the M a in la n d
.

V
.

C O N C LU S IO N

U sin g th e em Pir ie al o r th o g o n a l fu n e tio n r e s o lu tio n m e th o d fo r the Ju n e
一A u g u st r a in fa ll

d a ta fr o m 2 5 sta t主o n s a s tu d y 15 m a d e o f the Pa tte r : 15 o f th e eig en ve e to r s o f th e su m m e r

r ain fa ll p r e e en to g e a n o m alie s fo r 19 50一 19 8 1 a n d the c o ,
·

r ela t io n s a re o b ta in ed b e tw e e n the s e
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