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A D V A N C E S IN A PPL IE D R E S E A R C H

O F T H E O U T G O IN G L O N G W A V E

R A D IA T IO N IN C H IN A

了ia n g sh
“n舒去叨g (蒋尚城)

D e p a rtm en t o fG e o Ph ys le s
,

Pe k in g U n lv e r sity
.

B e ijin g 10 0 8 7 1

R ee e z ve d A u g u sr 3 1
,

1 99 2 ; r e v r sed F eb r u a ry s
,

19 9 3

A B ST R A C T

T h e o u t g o in g lo n g w a v e r a d ia tio n (O L R ) o b s er v e d by N O A A sa tell一te se r ie s h a s w id e ly a p p lie d in v a rio u s r e sea re h

fi e ld s s in e e th e 19 8 0 5 in C hin a
.

In this p a Pe r
,
a d v a n e es o f th e aP PI一e d r ese a r c h o f 0 L R a r e d e serib ed in th e fo llo w in g re

-

sp e c ts :

川 S tu d xe s o f the g lo b a l lT C Z :

〔2 )C ]jm a ro ]o g y o f tb e su b rr o Pie a lhjg h o v e r n o r th e r n Pa e ifi e ;

(3 )S tu d le s o f the t r o p le a le yelo n e o v e r W est P a eifi e ;

(4 )C h a r a ere rist一e s o f the in tr a s e a so n a lv a ria tio n (IS V ) o f t r o p 一c a l e o n v e e tiv e a etiv iries ;

(5 )D Iv e r ge n ee w z n d a n d Ia rg e sc a le e ir e u la tio n o v e r the t r o Ple s ;

(6) S tu d ie s o f th e a ir一 se a in te r a e t一o n ;

(7 ) E s tim a tlo n o f v r e e ip it a tio n o v e r the T ib e ta n Pla tea u a n d the Y a n g rz e R ive r (C ha n g jia n g R iv er) b a s in d u rin g the

r a ln y se a s o n 二

(8 ) A n a ]yse s o f r eg io n a l e lim a te s o fC hin a ;

(9 ) 5 tu d ie s o f p r ed 一e tio n o f the s ev e r e a n d d isa st r o u s w e a rh e r a n d e lim a te ;

(10 ) A tla s o fO L R
_

T h e d istin e tive fe a tu r e s o f the se a d v a n c e s a re re v ie w e d a n d the fo e a l Po in ts o f th e 0 L R a p Plied r e se a r eh in fu t u r e

a r e a lso su g g e s te d
.

K e y , o r d s : o u t g o in g lo n g w a v e r a d ia tio n
(O L R )

,

in ter t r o p le a l eo n v e r g en ee z o n e (IT CZ )
,
su b tr o p iea l hig h

,

p r e eip it a tio n
、

r e g 一o n a l c llm a te

1
.

IN T R O D U C T IO N

T he O L R 15 a b b r e v ia ted fr o m the o u tg o in g lo n g w a v e r a d ia tio n o f the e a r th 一 atm o sPh er e

sys tem o b se r v e d by w e a the r s a te llite s
.

It im Plie s m u c h in fo rm a tio n a b o u t the e lo u d in e s s ,

r a in fa ll
,

e o n v e e tio n in te n sity
,

e o n d e n s a tio n la te n t h e a t
,

d iv e r g e n e e w in d
,

la r g e 一 se a le ve r tic a le ir
-

c u la tio n a n d a ir一 sea in t e r a c t io n e te
.

T h e s a te llite o b s e rv a tio n h a s a d v a n ta g e s o f th e w h o le

g lo b e
,

w ell h o m o g e n e o u s d is t rib u tio n , e o n tin u ity a n d h ig h r e s o lu t io n
.

T he r efo r e the O L R ha s

b e e n w 一d ely a PPlied t o the r e s e a r e h o f g e n e r a ] a tm o sPh e r ie c ire u la tio n , a ir一 se a in te r a e tio n , c li
-

m a te e h a n g e a n d th e m ed iu m 一 a n d lo n g 一 r a n g e fo re e a st e tc
.

(Jia n g a n d Z hu ,

19 9 0 )
.

Lik e the 5 0 0

hPa g e o p o te n tia lhe ig ht a n d s e a s u rfa e e tem p e r a tu r e (SS T )
,

th e O L R m e a n a n d a n o m a lo u s m a p

ha s b e e n a PPlied to the o Pe r a tio n a l a n a lysis a n d Pr e se n te d in C lim a te Sy s tem M o n it o r in g

M o n th ]y B u lle tin is s u e d by W M O a n d C lim a te D iag n o s tie s B u lle tin P r in ted by C lim a te A n a ly
-

5 15 C e n te r in U
.

S
.
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T he r e s e a rc h o f the O LR a PPlic a tio n in th e w o r ld b e g a n a t the in itia l s ta g e o f the w e a the r

s a te llite (la t e 19 6 0 5)
.

In C h in a it S ta r te d la tely (Jla n g
,

19 8 7 ) b u t w a s d e ve lo p ed a n d a p p lled w id e
-

ly
.

T h e r em a r k a ble a d v a n e e s ha v e b e e n g o tte n in r e c e n t ye a r s
.

In th js P a p e r
,

th e P rin eip a l st u d y

r e s u lt s o n it w illb e r e v iew ed in the fo llo w in g te n a sP e e ts
.

11
.

ST U D IE S O F T H E G LO B A L IN T E R T R O PIC A L C O N V E R G E N C E Z O N E (IT C Z )

B a se d o n th e O L R d a ta
,

th e e lim a tie e ha r a c te r is tie s o f th e IT C Z a ll o v e r th e g lo b e a n d d if-

fe r e n t r e g io n s in t ro Pic s (the e a s te r n
,

c e n tr a l a n d w e s te rn Pa eifl c : the e a s te r n
,

w e s te rn In d ia n

O e e a n a n d th e A tla n tic : the A fr ie a a n d s o u th e r n A m e r ie a e o n tin e n ts) a r e a n a lyz ed
.

It 15 re v e a le d

th a t the r e a re Pr o m in e n t la titu d in a l s e a s o n a l o s e illa tio n s o f the m e a n lo n g itu d in a l Po sitio n o f

the d o u b le IT C Z in the Pa eifi e (Fig
.

la )
.

It 15 c a u s ed b y the s o u th e r n Pa e ifi e e o n v e r g e n e e z o n e

(SPC Z ) e x is tin g in W P (W e st Pa e ifi e ) a ll the ye a r r o u n d
,

w hieh h a s a n o u t s ta n d in g s e a s o n a l v a
-

r ia tio n b o th in in te n sity a n d lo e a tio n
.

In s u m m e r (re fe r t o the N o r the r n H e m isPh e r e ,

b u t w in te r

fo r S o u th e r n H e m isp he r e)
,

it 15 th e w e a k e s t a n d its e a s te r n ed g e r e a c he s the w e s te rn m o s t P o s i
-

tio n
.

F r o m s u m m e r to w in te r it in te n s ifi e s a n d e x te n d s g r a d u lly to w a rd th e e a s t a n d re a eh e s its

e a s te r n m o s t p o sitio n (150
o

w ) a n d fr o m w in te r to s u m m e r it w e a k e n s a n d sh ift s w e s tly
.

C o r re
-

sP o n d in g to tha t the n o r the r n IT C Z e x is ts in e e n tr a l a n d e a s te r n Pa eifl e th r o u g h o u t th e ye a r

fr o m w in te r to s u m m e r it in t e n sifl e s a n d sh ift s w e s tw a r d a n d fo rm e s th e lo n g e s t la tit u d in a l

IT C Z o v e r the g lo b e
.

O n the c o n tr a ry fr o m s u m m e r t o w in te r ,

th e n o r the r n IT C Z d is a PPe a r s

o v e r W P a n d the SPC Z e x te n d s to the fa r the s t e a s t
.

In c o n se q u e n ee ,

the P o sitio n o f the d o u b le

IT C Z o s eilla te s la titu d in a lly w ith the s e a s o n a l v a r ia tio n
.

O b v io u sly it 15 e a u s e d b y th e s e a s o n a l

la titu d in al s u Pe r s e s sio n o f the o ld IT C Z by th e n ew o n e o ve r b o th sid e s o f eq u a to r
.

B a s ed o n th e

a n a ly sis o f th e S ST in th e s a m e Pe r io d s ,

it 15 fo u n d tha t th is 15 e lo s ely re la te d to the s e a s o n a l

la titu d in a l o s e illa tio n o f the w a

rm P o o jin W P
.

F ig u r e lb sh o w s th e ejjm a tjc m o n thly v a r ja tjo n

o f th e e ha r a e te r is tic is o th e r m (SST = 2 8 ℃ ) o f the w a r m P o o l o v e r the so u th e r n Pa e lfi e
.

Its se a
-

s o n a l la titu d in a l m o ve m e n t 15 w e ll e o n sis te n t w ith th e o s e illa tio n o f th e d o u b le IT C Z
.

It in d i
-

e a te s th a t th e r e 15 g o o d r e la tio n sh iP b e tw e e n th em
.

B y m e a n s o f th e O L R d a ta
,

w e ha v e g a ln ed

a n u P一 to 一d a te a n d m o re e o m Ple t e u n d e r s ta n d in g o f th e elim a tie eh a ra e te r is tie s o f the IT C Z

o v e r the w h o le g lo b e (Jia n g
,

19 8 7 ; 19 8 8 ; M a a n d H u ,

19 9 1)
.
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T he la tl tu d 一n a l o sc llla tzo n o f th e d o u b le IT C Z a n d the w a rm p o o l In the Pa ez fi e (a ) T he m o n th ly v a r la t zo n o f

th e m e a n lo n g itu d e p o sitio n o f the d o u b le IT C Z In th e P ae lfl e ; (b) T he m o n th ly v a r ia t一o n o f the c h a r a eter 一stle

eo n t o u r o fS ST (一 2 8 ℃ )一n th e s o u the r n P a eifi c
.
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C L IMA T O LO G Y O F T H E SU B T R O PIC A L H IG H (SH )O V E R N O R T H E R N PA C IFIC

W ith te n ye a r s O L R d a ta
,

the c lim a tie eh a r a e te r is tie s o f th e lo n g itu d in a l shift o f th e S H

o v e r W P a n d its r ela tio n to the IT C Z in the su m m er ha lf ye a r w e r e a n a lyz e d (Jia n g a n d D a i
,

19 9 0 )
.

Fig u r e 2 sho w s th a t the re a r e tw o a b r u p t n o r thw a rd shift s o f S H in W P d u r in g th e s u m
-

m e r ha lf ye a r ,

w hlc h e o in e id e w ith th e s ta r t in g d a te s o f M eiyu (p lu m ra in ) in the Y a n g tz e R ive r

b a sin a n d th e r a in y s e a s o n in N o r th C hin a
.

T he s e a s o n a l n o r thw a r d d isPla e em e n t o f SH o ve r

W P 15 elo se ly r ela te d to th e n o r thw a rd sh ift a n d th e in te n sify in g o f e o n v e e tiv e a e tiv itie s o f the

IT C Z to the s o u th
.

It 15 fl r st e o n fi r m e d b y s a te llite o b se r v a tio n th a t the sea s o n a l a b ru Pt n o r th
-

w a rd sh ift o f the S H in W P d u r in g the s u m m e r s e a s o n 15 e lo se ly r ela ted to th e v a r ia tio n o f th e

H a d le y e e ll
.

T h e r e fo re ,

it 15 s u g g e s te d tha t th e r e se a r ehe s o n d ro u g h ts a n d fl o o d s in C hin a a n d

th e a n o m a lie s o f th e S H in W P sh o u ld b e fo c u sed o n th e s tu d y o f the a n o m alie s o f tr o Pie a l e o n
-

v e e tio n a c t iv itie s w hie h 15 e a s ie r t o o b se r v e a n d m o n it o r b y s a te llite s
.

T he c lim a tie c h a r a c te r istic s o f th e SH o v e r the n o r th e r n Pa eifl e (N P) re v ea led by O LR

sh o w tha t the re 15 str ik in g la titu d in a l o se illa tio n o f the SH o v e r W P b o th in Po sitio n a n d in te n si
-

ty (Jia n g a n d Z ha n g
,

19 9 3 a )
.

T he e e n tr a l p o s itio n o f the SH o ve r N P is o v e r th e e a s te r n Pa c ifi e

in s u m m e r a n d the w e s te r n P a e ifi c in w in te r
.

T he d ir ee tio n o f the se a s o n a lm o v em e n t 15 sim ila r

to tha t o f the S H in th e A tla n tic (V e r n e k a ,

19 8 1) a n d e o n t r a ry t o th a t o f the d o u b le IT C Z o ve r

the Pa e ifl e
.

T h e la titu d ln a l o se illa tio n o f th e in te n sity fo rm s a d iPo le

—
s tr o n g in the w e st a n d

w e a k in the e a s t in w in te r a n d v ic e v er s a in s u m m e r
.

It 15 r e s u lted fr o m th e s e a s o n a l v a ria tio n o f

th e lo n g itu d in a l a n d la tltu d in a l eir e u la rio n w h ie h a
ffe

c ts th e SH o v e r the Pa c ifi e
.

In a d d itio n ,

th e O L R d a ta e a n w ell r e v e a le d the e ha r a e te r is tie s o f m a in Pa r t o f the S H o v e r the Pa eifl e b u t

P o o r fo r the w e s te r n e d g e o f S H
.

T his im Plie s th a t the r e is d主ffe
r e n t s tr u e tu r e b e tw e e n th e m a in

Pa r t a n d th e w e ster n ed g e o f th e S H o v e r the N p
.

It 15 o ft en r a in y a n d elo u d y (u p w a r d m o tio n )

in the w e s t e r n e d g e o f the S H a n d s ta b le (d o w n w a rd m o tio n ) In th e m a in p a r t
.

T h e re fo re the

O L R fi e ]d e a n n o t w ell r ePr e s e n t rh e h eig ht fi eld o v e r th e w e s te r n ed g e o f the S H in W P
, 5 0 w e

m u st b e v e ry e a r efu llin a n a lyses
.

m
一 2)(w250240220230de叹302520La

10卜2 0 0

5卜1 9 0

10 M o n th

F lg
.

2
.

T he v a r ia t一o n s o f th e 10 一 ye a r m e a n (] 9 7 5一 19 8 5
,
ex e eP t I9 7 8 )P o s , t一o n o f th e rid g e lin e o f the S H

a x is o f th e m a x im u m O L R
,

l一n e l) a n d the Po s一tio n o f IT CZ (th e a x is o f the m in im u m O L R
,

lin e

n o r the r n IT C Z
,

lin e 4 fo r the s o u the r n IT C Z )
.

o v e r
W P (th e

2 ) a n d th e in
-

te n sity o f the IT C Z (lin e 3 fo r th e



3 70 A C T A M E T E O R O LO G ICA SIN IC A V o l
.

7

IV
.

ST U D IE S O F T H E T R O PICA L C Y CL 0 N E O V E R W P

T he a n a lys e s o f the O L R d a ta in d ie a te tha t the re 15 e lo se r ela tio n shiP b e tw e e n the lo w 一 fr e
-

q u e n ey o s eilla tio n (L FO ) o f O L R a n d th e a c tiv itie s o f tr o Pie a l ey c lo n e s o v e r W P (X ie a n d Y e
,

19 8 7 )
.

B a s e d o n the a n a lysis o f th e 3 0一 6 0 d a y fi lte r e d e o m p o n e n ts o f O L R a n d a e tiv jt ie s o f

tr o p ie a l e ye lo n e s o v e r W P in 19 7 9
,

it 15 fo u n d th a t the L FO (w ith a p e r io d o f 4 0一5 0 d a ys , o r

e a lled lo w 一fr eq u e n e y d is t u r b a n e e) o e e u r r ed th r e e tim e s d u r in g Ju n u a ry一 Se p tem b e r ,

19 7 9
.

D u r
-

in g th is p e rio d a ll the t r o p ic a l e yelo n e s em e r g ed in the a c tiv e p h a se (n e g a tiv e a n o m a lie s) o f the

LF O o f O L R a n d th e s tr o n g e r the LF O
,

the m o r e fr eq u e n tly the tr o p ie a l c yc lo n e s o e e u r r ed
.

It

m e a n s tha t the ae tiv e Ph a se o f the L FO o f O L R e o r re sPo n d s t o the fo r m in g s t ag e o f th e tr o p ie a l

eyelo n e g r o u P
.

T his e n a b le s u s t o Pr ed ic t th e a PP e a r in g P e r io d s o f the tr o Pie a l c yc lo n e g r o u P

o v e r W P a e e o rd in g to the Pe r io d
,

Pha s e a n d a m Plitu d e (in re n sity) o f th e LF O o f O L R o v e r the

a ss o e ia ted a re a
.

In a d d itio n
,

It 15 fo u n d th a t fo r th e d iffe
r e n t st a g e s o f tr o Pie a l eye lo n e e v o lu tio n

the re a re re m a r k a ble P re d ic t io n fe a tu re s o f th e O L R P a tte r n o v e r the SE P a r t o f the tr o Pie a l e y
-

e lo n e c e n te r w h ie h 15 elo se ly r ela ted t o the c ro s s一 eq u a t o r ia l fl o w (X ia o ,

19 9 0 )
.

T he a x is o f the

Io w O L R 15 a g o o d in d ie a to r o f th e d isPIa e em e n t o f th e t r o Pie a l c ye lo n e s in the fu tu re 6 h o u rs

(J ia n g a n d C h e n ,

19 9 2 )
.

T hes e Pr o v id e a n ew aPP r o a c h t o th e fo r e e a stin g o f the fo r m a tio n ,

d e
-

v e lo Pm e n t a n d m o v e m e n t o f th e tr o P ic a l eye lo n e s
.

V
.

C H A R A CT E R IST IC S O F T H E IN T R A S E A SO N A L V A R IA T IO N (IS V ) O F T R O PIC A L C O N V E C T IV E A C

T IV IT IE S

T h e e o n sid e r a ble r e s e a r c h o n th e ISV o r 4 0一 60 d a y o se illa tio n h a s b e e n c o n d u e ted w ith

O L R d a t a in the w o r ld
.

T he r ese n t r e sea r c h in C hin a 15 e o n c e n tr a te d o n the W P a n d T ib et a n

Pla tea u
.

It 15 fo u n d th a t the o s eilla tio n e x hib its the m a x im u m s tre n g th n e a r the n o r the rn

Ph ilip p in e s (15
0

N ) 三n s u m m e r
.

It p r o p a g a te s ea s tw a rd a lo n g th e eq u a t o r a n d th e n tu r n s

n o r thw e stw a r d b etw e en 1 5一3 0
o

N (D a i a n d Jia n g
,

1 99 0 )
.

In th e E a st A sia (12 0
o

E )
,

it p r o p a g a te s

n o r thw a r d fr o m th e t r o Pie s a n d s o u thw a rd fr o m the hig h la tit u d e s the n e o n v e r g e s a t the

s u b tr o Pie s a n d so m e tim e s it c a n m o v e a e r o s s th e s u b tr o Pie s to th e hig h la titu d e s o r to lo w la ti
-

tu d e s (C he n a n d X ie
,

19 8 8 )
.

It 15 re v e a led th a t the r e 15 a w a v e tr a in w ith P o sitiv e a n d n e g a tiv e

e en te r s fr o m th e eq u a to r v ia Ph iliPPin es t o th e Y a n g tz e R iv e r b a sin
.

It 15 s u g g e s ted th a t the

d r o u g ht s a n d fl o o d s in the Y a n g tz e R iv e r b a sin a r e e lo s ely re la ted to the IS V o f the t ro Pie a l

c o n ve e tive a e tiv itie s o ve r W P (Jia n g
,

19 9 2 )
.

In T ib e ta n Pla te a u ,

T he L FO d o e s e x ist in su m m e r b u t n o t a s sig n ifi c a n t a s o v e r W P a n d

In d ia n O e e a n
.

T h e fe a tu r e s o f the Pr o Pa g a tio n a r e th a t so m e m o v e la titu d in a ly a e r o ss the Pla
-

te a u a n d s o m e shift n o r th w a r d fr o m the eq u a to r ia l In d ia n O e e a n
.

T h is d iffe
rs fr o m th e re s u lts

b a se d o n the tr a d itio n a lw e a th e r o b s e r v a tio n d a ta
,

i
.

e
.

the LF O d o e s e x is t in the T ib e ta n Pla te a u

b u t th e Pla te a u 15 n o t th e s o u re e a n d sin k r e g io n (X ie e t a l
. ,

19 8 9 )
.

T he c ha r a c te r istie s o f th e L FO in sp r in g o v e r W P w e re fi r s t st u d ied b y Sh i a n d Z h u (19 9 1)
.

T he re s u lts sh o w tha t the eh a ra c te r is tie s o f the LF O in sP r in g a n d in s u m m e r a r e d iffe re n t b o th

in s o u rc e a n d in the p r o P a g a tio n d ir e e tio n ,

w h ie h Po ss e s s th e fe a tu r es o f th e tr a n sitio n se a s o n

fr o m w in te r m o n s o o n to s u m m e r m o n s o o n
.

T h e b a n d P a ss一 fi lte r ed a n a lys is o f 30 一d a y O L R w a s

c a rr ied o u t in sPe e ia lP e r io d s (M a y一M a r e h 19 7 5一 19 8 3 ) a n d re g io n s (8 0一 10 5
o

E
,

s
o

N一 10
0

5
,

the lo c a tio n o f the w e s t o se illa tio n e e n te r o fO L R a n d the c o rre sPo n d in g IT C Z ee n te r )
.

T h e fi l
-

te r e d e u r v e o f the LF O o f O L R 15 d ivid ed in to fo u r s ta g e s : A
.

lo w ; B
.

tr a n sitio n io n fr o m lo w to
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hig h ; C
.

hig h a n d D
.

tr a n sitio n fr o m h ig h to lo w
.

F ig u r e 3 sho w s the m e a n O L R a n d IT C Z in

a b o v e s t a g e s
.

It e a n b e s e e n tha t th e r e a re p r o n o u n e ed v a r ia tio n s’b o th in th e in ten sity a n d the

lo e a tio n o f the lo n g itu d e o fthe w e st e d g e o f the IT C Z w ith Ph a s e e h a n g e o f th e LF 0
.

G e n e ra lly
,

the IT C Z e x te n d s to the w e s te r n m o st Po s一t io n (5 5
o

E ) a n d the c o n v ee tio n 15 the s tr o n g e s t a t the

lo w s ta g e (A )
,

a n d it m o v e s e a s tw a r d to 8 5 o E a n d the eo n v e e tio n d e e r e a s e s a t th e tr a n sitio n

sta g e fr o m lo w to hig h (B )
.

A t th e h igh s ta g e (C ) the IT C Z 15 the w e a k es t a n d sh ift s t o th e

e a s te r n m o s t lo e a tio n (g o
o

E )
, a n d a t th e tr a n sit io n s ta g e fr o m h ig h to lo w (D ) it e x ten d s w e st

-

w a rd a g a in to 7 5
0

E a n d it s in te n sity in e re a se s
.

It 15 in te re s tin g th a t the lo w a n d h ig h sta g es o f th e

LFO o f the tr o Pie a l O L R a re c o in c id e n t w ith th e e o n tin u o u s o v e re a s t a n d r a in y w e a th e r a n d

su s t a in ed fi n e w e a th e r in sPr in g o v e r the Y a n g tz e R iv e r b a sin
.

T his r e s u lt c a n e x Pa n d o u r

th o u g ht s in fo r e ea s tin g a n d e n a b le u s to Pu t th e Pr e d ie tio n o f the e o n tin u o u s o v e r ea s t a n d r a in y

w e a the r in sPr in g s e a s o n in th e Y a n g tz e R iv e r b a sin u n d e r th e w id e r te m Po r a l a n d sPa e ia l b a e k
-

g r o u n d
.

V 1 D IV E R G E N C E W IN D A N D L A R G E SC A L E C IR C U L A T IO N O V E R T H E T R O PIC S

T h e P r o P o r tio n o f the d iv e r g e n c e w in d in th e t o ta l s tr e a m fi e ld in th e tr o Pie s 15 la r g e r tha n

in th e e x tr a t r o Pic s d u e to th e a g e o s tr o Ph ie m o tio n r e s u lt ed fr o m the a e tiv e eo n v e c tio n m o tio n
.

In tr o P ie s the r a d io w in d o b se r v a tio n b o th in q u a lity a n d q u a n tity ea n n o t sa tisfy the d e m a n d s o f

the d iv e r g e n e e w in d m e a s u rem e n t
.

F o r this r e a so n ,

it g re a tly a
ffe

e t s th e P r e e isio n o f th e in itia l

fl e ld s o f n u m e r ie a l fo r e e a s tin g a n d the fu r th e r s tu d y o f tr o p ie a l eir c u la tio n
.

O L R e a n re fl e e ts

in d ir e c tly the d iv e rg e n e e fi e ld o f the a tm o sPh e re b e e a u s e it e a n w e ll r eP r es e n t th e e o n ve e tiv e in
-

te n sity o v e r th e t r o p ic s
.

Ju lia n (1 9 84 ) a n d K r is hn a m u r ti e t a l
.

(19 8 6 ) h a v e m a d e r e sp e e tive ly e x
-

Pe r im e n ts o n th e c a lc u la tio n o f th e d iv e rg e n e e w in d w ith the O L R d a ta a n d Pu t fo rw a r d th e a s
-

s o e ia ted se he m e s
.

B a s e d o n the ir s c h em e s ,

w e m a d e e x Pe rim e n ts o n the d ive r g e n e e w in d in

4 0
o
N

2 0

2 0

4 0
0

5

4 0
O

N

书书撇翟业梦
_

‘c ,,

赞赞穿{{{
(d )

2 6 0

4 0

住之终
22。

、 一2 卞

30 60 9 0 1 2 0 1 50 18 0
“

E 30 6 0 9 0 12 0 15 0 1 8 0
“

E

F ig
.

3
.

T h e fe a t u r e s o f th e IT C Z a n d the m e a n O L R Pa tter n a t d i依
r e n t st a g e s o f th e L FO

s t a g e B
.

(e ) st a g e e a n d (d ) s ta g e n
.

T he 5 0 一id l, n e 15 o L R eo n t o u : (w m
一 2
)

a n d the

IT C Z
-

in sP rin g (a ) st a g e A
,

(b)

d a shed lin e r e Pr e son ts th e
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7

Ja n 19 8 2

3

哭

5 0

3 0

l0

一 1 0

EQ一
3 0

0

5一

Ju 】19 82

D万 D 了 D c

八nUUO哎J几
、、l

9 0
O

E 18 0 9 0
o

W 0
9 0

O

E 1 8 0 瑞

5030

3

男

习习抖粉
.

一、、一 1 0

90
O

E 18 0 90
o

w

厂厂之之\\\2 ///// 井协协月月月月月月月

扮扮扮

::!
。 , A P r 19 8 3

D 万
‘

D 才“ D 子

o e 一1 9 8 3

一

::
3

捉 又母 勺
90

o

E 1 8 0

3 0
0

5

9 0
O

W 0

///////
、一

、~ ‘‘二‘‘= / 乙乙\~~~~~
几几几几几几几几

殊殊殊

90
O

E 18 0 9 0
O

W O

Fjg
.

4
.

T he e v o lu tio n o f the la t ltu d in a l v e r t le a l eir e u la tio n a lo n g e q u a to r (10
0
5一 1 0

o
N )d u r x n g 19 82一 19 8 3 E N SO e a l

·

e u la ted w ith O L R d a ta
.

T h e e u r v e s d e n o te the v a r ia tio n o f the 1a titu d in aI eo m P o n en ts o f m e a n ve r tle a lv e lo e ity

d e riv ed fr o m O LR
.

D 15 th e d iv er g e n t ee n ter a t 2 0 0 hP a
.

t r o Pie s w ith O L R d a ta
.

T he r e s u lts 15 b e t te r th a n tha t fr o m r a d io w in d d a ta (X ie a n d B a i
,

19 9 3 ;

Jia几9 a n d z ha n g
,

1 99 3b )
.

T he re fo re a n e w tr o p ie a l str e a m fi e ld e a n b e fo rm e d b y m e a n s o f th e

O L R a n d r a d io w in d d a ta
,

w hic h e a n in e r e a s e the P r o P o r tio n o f th e d ive r g e n c e w in d in th e t o ta l

w in d 6 eld a n d in the m e a n t im e k e eP th e t o t al k in e tie e n e r gy e o n s ta n t
.

T he s e r e s u lts w o u ld w e ll

im P r o v e the in itia l fle ld s o f n u m e r ie a lw e a th e r P re d ie tio n a n d th e d ia g n o s tie re s e a r eh in t r o Pic s
.

T h e e v o lu tio n o f th e W alk e r e e ll a lo n g the e q u a t o r (10
0

5一 10
o

N ) a n d th e lo e a l H a d le y c e ll

o ve r the Pa e ifl c w e r e in v e stig a t ed fo r 19 9 2一 19 9 3 E N SO w ith the d iv e r g e n e e w in d in 2 0 0 hPa

a n d 8 50 h Pa e a le u la ted fr o m O L R (Jia n g a n d Z h a n g
,

19 9 3b )
.

It 15 fo u n d tha t d u r in g th e d e v e l
-

o Pin g P e r io d s o f th e E N SO
,

the n u m b e r o f the d ive r g en t e e n te r s o n the 20 0 hPa in c r e a sed fr o m

3 (th e n o rm a l c a s e ) to 4一5 w ith th e g ra d u a l e a s tw a r d d isp la c e m e n t o f th e la titu d in al eir e u la tio n

c e ll
.

W hile th e E N S O d e v e lo Pin g
, n o t o n ly the la titu d in a l e ire u la tio n e e ll m o v ed b u t a lso the

n u m b e r o f th e e ells e ha n g ed (F ig
.

4 ) a n d in the m e a n tim e the lo e a llo n g itu d in a l eirc u la tio n e ell

v a r ie d to o ,

i
.

e
.

th e H a d ley c e ll w e a k e n ed o v e r W P a n d e n h a n e e d a b r u P tly in the e en tr a l一 e a s r

Pa eifl c
.

T he a d ju s tm e n t o f tr o Pic a l la titu d in a l ve r tie a l c ell
,

the e o r r e la tio n b e tw e e n the
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la tit u d in a l a n d lo n g itu d in a l ee ll v a r la tio n s a n d its d yn a m ie c a u s e s n e e d fu r the r s tu d ie s
.

T h e

O L R d a t a re ve a ls th e v a r ia tio n o f the tr o Pic a l v e r tie a l e irc u la tio n in d e ta il w hieh e a n n o t b e

fo u n d o u t w ith th e tr a d itio n a l w in d o b s e r va tio n s
.

It P r o v id e s a n ew a PPr o a e h fo r th e re s e a r e h o f

th e in t e r a c tio n b e tw e e n th e m id d le a n d lo w la titu d e c ir e u la t io n s
.

V 11
.

S T U D IE S O F T H E A IR 一S E A IN T E R A CT IO N

O L R 15 a n im P o r ta n t P a r a m e te r in the re s e a r c h o f th e a ir一 s e a in te ra e tio n
.

G e n e ra lly th e

, o s itiv e c o r re la tio n b e tw e e n O L R a n d SST im Plie s tha t th e a tm o sPhe r e a
ffe

ets the se a P r in eiP a l
-

ly a n d th e n e g a t xv e e o r r ela tio n m e a n s th e se a a
ffe

e ts the a tm o sPhe re m ain ly
.

B a s e d o n th e e o r r e
-

la tio n a n a lys is o f the m u ltip le 一ye a r a n o m a lie s o f O L R a n d S ST
,

w e re v e a l the elim a tic fe a tu re s

o f the a ir一 se a in te ra e tio n in d iffe
re n t r e g io n s a n d se a s o n s in t r o Pie s a n d s u g g e st th a t the s t a te o f

th e a ir一 s e a in te r a c tio n w o u ld b e Iin k e d to the d is tr ib u tio n o f the g e n e r a la tm o sPhe r e c ir e u la tio n

sys tem s a n d the a tm o sPh e r ie he a t s o u rc e s a n d sin k s (Jia n g a n d C he n ,

19 9 3 )
.

It P r o v id e s u s the

u s efu l in fo r m a tio n in u n d e r s ta n d in g o f the c lim a tie b a c k g r o u n d o f th e a ir一 se a in te r a et io n
.

B e
-

sid e s
,

a n a lyz in g the
·

re la tio n b e tw e e n th e a x s e s o f the m a x im u m SST a n d the m in im u m O L R

(the IT C Z )
,

it 15 r e ve a le d tha t th e r e 15 g o o d re la tio n b e tw e e n th em o n ly in s o m e r e g io n 冬(th e E a s t

Pa c ifi c a n d th e A tla n tie ) a n d th e s tr ik in g d iffe
r e n e e e x is ts in W P a n d In d ia n O c e a n (Jia n g a n d

G u o
,

19 9 2 )
.

T h is 15 in e o n tr a d ie tio n w ith th e S a ha ’ 5 r e s u lts (19 7 3 )一一 the c lo u d b a n d (IT C Z )

b a s ie a lly c o in eid e s w ith th e a x is o f the m a x im u m SS T a n d 15 lo e a te d o n th e P o la r tw a r d sid e
.

It

in d ie a te s th a t th e IT C Z d o e s fo r m in th e w a r m w a te r r e g io n s (S ST > 2 7 ℃ )
,

b u t th e in t e n sifi e a
-

tio n o f the e o n v e c tio n 15 n o t s e n sitive to the in c r e a s e o f th e SST ; th e r e fo r e
,

the lo e a tio n o f th e

IT C Z d o e s n o t d e Pe n d o n the a x is o f m a x im u m S ST
.

V 111
.

E S T IM A T IO N O F S U M M E R PR E C IPIT A T IO N IN T H E Y A N G T Z E R IV E R B A SIN A N D T H E T IB E T A N

PL A T E A U

T h e e s tim a tio n o f P re eiPit a tio n o v e r th e tr o Pie a l o c e a n w ith O L R d a ta h a s b e e n s u e e e e d e d

(A r k in
,

19 8 3) a n d u s ed in o p e ra tio n (C A C in U
.

S
.

)
.

R e e e n tly the e x p e r im e n ts o n the e s tim a tio n

o f th e Pr e c iPita tio n in the Y a n g tz e R iv e r b a sin a n d th e T ib e ta n Pla te a u a r e a ls o su e e e ed e d

re sp e e tiv ely (Jia n g a n d W in s to n ,

19 8 9 ; X u ,

L i a n d Jia n g
,

1 99 0 )
.

W ith 9 ye a r s (19 74一 1 9 8 3
, e x -

c eP t 19 7 8 ) O L R d a t a a n d th e r ain fa ll re e o r d s o f 9 5 st a tio n s in th e Y a n g t z e R iv e r b a sin a n d 8 3

s t a tio n s o v e r th e T ib e ta n Pla te a u
,

e x P e r im e n t s a re e a r r ie d o u t o n v a r io u s the te m P o r a la n d sP a
-

tia l se a les
.

T he r e s u lts sh o w th a t the r e 15 lin e a r e o r re la tio n b e tw e e n th e m o n th ly a n o m a lie s o fthe

P re c ip ita tio n a n d O L R o n th e 2
.

5
0 X 2

.

5
0 n e tw o r k in the Y a n g tz e R iv e r b a sin

.

T he e o r re la tio n

e o effi eie n t 15 一0
.

53 o n th e w ho le a n d 一0
.

6 4 o ver the m a in s tr e a m r e g io n a n d it in e r e a se s w ith th e

in e r e a sin g te m P o r a l a n d sPa tia l sea le s
.

T he g o o d r ela tio n 15 a ls o fo u n d in the e x Pe r im e n t o n th e

T ib e t a n Pla te a u
.

T he sp a tia l (2
.

5
0 X 2

.

5
0

) e o r re la tio n e o e ffi eie n t b e tw e e n th e e lim a tie m o n thly

m e a n O L R a n d Pr e e iP ita t io n 15 a b o u t 一0
.

80 a n d th e tem P o r a l e o r re la tio n 15 一0
.

5一
一0

.

9 o v e r th e

m a in b o d y o f the Pla te a u w ith a c o n fld e n ee le ve l o f 0
.

0 0 1
.

It in d ie a te s th a t the lin e a r e o r r ela tio n

b e tw e e n O L R a n d P re eiPita tio n o n th e A sia m id 一 la t it u d e m o n s o o n c o n tin e n t in r a in y se a s o n 15

a s w e ll a s o n the tr o Pie a l o c e a n s
.

T he e
ffe

e t o f th e tem p o r a l a n d sP a tia l se a le s ,

t o P o g r a Phy
,

ra in fa ll a n d the d e n sity o f the r a in g u a d g e s o n th e c o r re la tio n e o e ffi c ie n ts 15 a lso a n a lys ed
.

T he s e

re s u lts a r e o f g r e a t sig n in e a n e e to a g rie u ltu re a n d h yd ro lo g y a n d t o estim a tio n o f la te n t he a t

o v e r th e T ib e t a n Pla te a u
.
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八N A LY SE S O F T H E R E G IO N A L C L IM A T O L O G Y IN C H IN A

T h e e lim a tie eh a r a c te r istie s o f v a r io u s r e g io n s in C hin a a r e r e ve a led by u sin g a n n u a l e ye le

e u r v e s o f O L R a n d n e t ra d ia tio n in t e n re p r e se n t a tive eitie s fr o m M o he t o H a ik o u (Jia n g e t a l
. ,

19 9 1)
.

Fig u r e s sa一se sh o w th e v a r ia tio n e u r v e s o f the m u lti一ye a r m e a n O L R a n d n e r r ad ia tio n

d e r iv e d fr o m th e N O A A s a te llite o b se r v a tio n a n d th e Pr e e iPita tio n o b se r v ed o n the g r o u n d a t

H a n g z ho u ,

C h e n g d u a n d L ha sa a lo n g the 3 0
o

N o v e r C h in a
.

It e a n b e se e n th a t th e fe a tu re s o f

the a n n u a le ye ]e o f r a d ia tio n a t H a n g z h o u (Fig
.

sa ) re Pr e se n t s th e c lim a tie a lPa t te r n o n th e d a lta

o f Y a n g t z e R iv e r ,

in w h ie h the r e a r e tw o v a lley s o n A P r il a n d Ju n e a n d a Pe a k o n A u g u s t in the

O L R e u r v e
.

It e o r r e sp o n d s to the sp r in g r a in y w e a the r ,

M e iy u (p lu m r a in s) a n d the s u m m e r

d r o u g ht 一一 th e tyPic a l elim a tic Pa tt e r n o f th e so u the r n Y a n g tz e R iv e r b a sin
.

It d iffe
r s fr o m

th e sin g le p e a k o f “V , , P a tte rn in s u m m e r in N o r th C hin a
.

T he n e g a riv e a r e a o f the n e t r a d ia tio n

15 a lm o s t eq u a l t o the p o sitiv e a r e a a n d the r ela tiv e ly lo w n e t r a d ia tio n o c c u r s o n Ju n e (M eiyu

s e a s o n )
.

It im Plie s th a t th e e
ffe

c t o f c lo u d a lb e d o 15 g r e a te r th a n g r e e n h o u s e e
ffe

e t
.

T he a n n u a l

a m Plitu d e o f O L R 15 le ss in N o rth C h in a
.

It r efl e e ts th e a n n u a l r a n g e o f the te m Pe r a tu re 15 le s s

in N o r th C hin a a n d th e P re c iPit a tio n 15 n o t a s v a r ia b le a s in N o r th C h in a
.

C o m P a r in g w ith

H a n g z h o u a n d Lh a sa a lo n g the s a m e la titu d e ,

th e O L R e u r v e o f C he n g d u in S ic hu a n B a s in xs

m o st ir r e g u la r w ith a sm a lle r a m p lit u d e
.

It e o r r e sp o n d s to e lim a tie fe a tu re s o f e lo u d y
,

fo g g y
,

le s s s u n sh in e a n d c o n tin u o u s r a in y in a u t u m n
.

T h e a n n u a l r a d ia tio n b u d g e t in th e Sie h u a n B a
-

sin 15 n e g a tive
.

D iffe
r in g fr o m th e Sic hu a n B a sin a n d th e Y a n g tz e d a lta

,

it 15 P o sit iv e a t L h a s a in

the p za te a u a n d r e a eh e s 4 8 0 w m
一2 (w hie h 15 the hig he s t in e hun a )

.

T h a t 15
,

th e r e 15 m u c h s u n
-

shin e in L ha sa (5 0 so m e tim e s it 15 e a lle d s u n shin e e ity)
.

lt s O L R e u r v e 15 sim ila r t o th a t in N o r th

C hin a
一一

a d is tin e tiv e “V ” P a tt e r n in su m m e r
,

i
.

e
.

the r a in s a re c o n e e n tr a ted in s u m m e r
.

B u t

the a n n u a lm e a n O L R 15 le s s in L ha s a tha n in B e ijin g to the n o r th
, o b v io u s ly b e e a u se it 15 a

ffe
e t

-

e d by th e a ltitu d e o f the p la t e a u
.

O h rin g a n d G r u b e r (19 8 3 ) a Pp lie d the s a tellite r ad ia tio n o b s e r v a tio n d a ta to th e s tu d y o f

the w o r ld r e g io n al c lim a te a n d a e hie v e d s u e e e s sfu l r e s u lt s
.

W e e o n d u e ted the fu r the r re s e a r eh o n

the r e g io n a le lim a t e o f C hin a w ith sa t ellite d a ta
.

T he r e s u lts sh o w th a t the tw o p a r a m e te r s (O L R

a n d n e t r a d ia tio n a t to P o f a tm o sPhe r e) e a n b e a n d sh o u ld b e a Pp lied to th e fi eld s o f the re g io n
-

a l e lim a to lo g y
.

It 15 w e ll k n o w n th a t th e r ese a r e h o n th e c la ss一fi c a tio n o f the elim a te o r th e r e
-

g io n a l e lim a to lo g y ha s a lo n g h is t o r y
.

Su e h p a r a m e te r s o b s e r v e d o n th e g r o u n d a s tem Pe r a tu re

a n d r a in fa ll a r e a d o P te d in tra d itio n a l m e th o d s
.

T he O L R a n d ra d ia tio n b u d g e t o f e a r th一 a t
-

m o s p he r e sys t em c o n ta in th e m e s s a g e o f e n e r g y b u d g e t (th e m a jo r e a u s e o f the e lim a te) a n d a

v a r ie ty o f elim a t ie in fo r m a tio n s u e h a s te m p e r a tu re
,

p r ee iPita tio n
,

e lo u d a m o u n t
,

s u n shin e a n d

v e g e ta tio n e tc
.

T he r efo r e ,

T h e in t ro d u e tio n o f the tw o n e w Pa r a m e te r s t o the fi e ld o f the r e g io n
-

a le lim a to lo gy m a y e n a b le u s t o b re a k th r o u g h the lim ita tio n o f the e o n v e n tio n a l s u r fa c e o b se r
-

v a tio n a n d e o m b in e w ith th e sp a c e o b s e rv a t io n
.

It 15 o f g re a t sig n ifi e a n e e b o th in the o r y a n d in

Pr a C tlC C
.

X
.

ST U D IE S O F D IA G N O S IS A N D P R E D ICT IO N O F T H E SE V E R E A N D D ISA ST R O U S W E A T H E R A N D

C L IM A T E

T h e d ia g n o sis a n d P re d ie tio n o f the d is a str o u s w e a the r a n d c lim a te w ith O L R d a ta h a v e

b e e n w id e ly s t u d ie d in C hin a s u e h a s s u m m e r p re e ip ita t io n (Z h u e t a l
.

,

19 8 7 ; W u e t a l
.

,

19 9 0 : L i
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.

T h e a n n u a l c ye le o f r a d ia t io n b u d g e t ( t h e u P Pe r

5 0 1, d li n e )
,

O L R ( th 。 lo w e r 5 0 1、d l一n e ) o f t h e

e a r t h一 a tm o s Ph e r e s ys te m
,

a n d P r e e 一p ita t io n

( d a sh e d 一I n e ) o v e r ( a ) H a n g z h o u ( 30
o
N

,

12 0
o
E ) :

(b ) C h e n g d u ( 30
O

N
,

I 0 5
o
E ) ; ( c ) L h a s a (30

o
N

.

9 0
o
E )

-

--80260240

10 0

. . .. 压.
...

.龟‘皿

户I,

5 0

龟‘毛‘‘

n�11,乙�”,‘、‘

‘5 0 .

寸
二

二‘与
M

、 1 , ; -

一
: 口0

入1 J 5 N J

e t a l
. ,

19 9 1 : Jia n g e t a l
.

,

19 9 1)
,

w i n t e r lo w t e m p e r a tu re (Z h u a n d T a o e t a l
. ,

19 89 )
, e h illin g d a m

-

a g e s in N o r rh e a s t C h in a a n d in N in g x ja (M a o e t a l
.

,

19 8 8 : K a n g a n d W u ,

19 8 9 )
,

d r o u g h ts a n d

fl o o d s in th e Y a n g tz e R iv e r b a s in (Jia n g a n d W in s to n ,

19 8 6 ; L i a n d L iu ,

19 9 1 ; Jia n g
,

19 9 2 :

Jia n g e t a l
.

,

19 9 3) a n d in N o r th C h in a (L i a n d L iu ,

19 9 1) a n d s n o w in T ib e ta n Pla te a u

(S h a n g g u a n ,

19 90 )
.

T h e s e c a n b e d iv id e d in t o th re e k in d s : Fir s t
, th e d ia g n o s is o f th e e ha r a c te r is

-

ti e s o f th e O L R a n d th e c lim a te a n o m a li e s in C h in a
,

s u e h a s th e re s e a r c h o n th e la g c o r r e la tio n

b e tw e e n th e g lo b a l O L R a n d w in te r te m Pe r a t u r e o r s u m m e r P re e iP it a tio n a t se le c t e d s ta tio n s in

C hin a
.

I t w a s fo u n d th a t th e A u s tr a lia a n d th e T ib e ta n Pla te a u a r e k e y a r e a s th a t a ffe e t the



3 7 6 A C T A M E T E O R O L O G ICA SIN IC A V o l
.

7

s u m m e r r a in fa ll in C h in a , a n d n in e se n sitiv e r e g io n s th a t in fl u e n e e the w in te r te m P e ra t u r e in

C h in a e o r re sP o n d t o th e c e n te r s o f the 5 0 0 hPa te le e o n n e e t io n P a tte r n s o f E U
,

P N A a n d E A

a n d to the d e s e e n d in g a n d a sc e n d in g b r a n eh e s o f the W a lk e r c ir e u la tio n e ell in tr o Pie s
.

C o n s eq u e n tly s o m e u s efu l e lu e s to the lo n g 一 r a n g e fo r e e a s tin g a r e fo u n d
.

B a se d o n the d ia g n o sis

o f d r o u g h ts a n d fl o o d s o v e r Y a n g tz e R iv e r b a sin w ith O L R
,

it 15 a lso re v e a le d th a t in the fl o o d

ye a r th e e ha r a e te r isties o f O L R in tr o Pie s a r e th a t th e in te n sitie s o f SH in W P a n d IT C Z in In
-

d ia n O c e a n a n d W P a r e g r e a t e r tha n the n o rm a ls a n d the ir Po sitio n s a r e to s o u th o f the n o rm a l:

a n d a t th e e a rlie r s ta g e ,

th e n e g a tiv e a n o m a lie s c o n tin u o u ly P r e s e n t in th e tw o k ey a re a s o n th e

s o u th sid e o f the IT C Z in th e In d ia n O e e a n a n d the Pa c ifi c in sp r in g (M a y一M a r e h) a n d the

A u s tr a lia H ig h a n d the E a s t Pa eifi c S H in th e N o r the r n H em isPhe re d e v e lo P a n o m a ly in w in te r
.

T h e lo n g 一 ra n g e fo r e e a s t s e hem e fo r th e fl o o d s in Y a n g tz e R ive r b a sin b a se d th e a b o v e r e s u lts 15

sh o w n a s Fig
.

6
.

Se e o n d
,

the O L R P a tte rn 15 c o n s id e r e d a s a n e w fi eld in a n a lyz in g
,

s u e h a s th e r e se a r eh o n

th e fo rm a tio n
,

d e v e lo Pm e n t a n d shift o f tr o P ie a l c yc lo n e s a n d the 3一 5 d a y fo r e e a s t o f

r a in s to r m s in Y a n g tz e R iv e r b a sin in w hic h th e P r ed ic to rs a re s u m m ed u p fr o m the a n a lysis o f

th e O L R Pa t te rn a n d its e v o lu tio n fe a t u r e s
,

T hir d
,

the e s ta blish m e n t o f th e P r ed ie tio n fo r m u la

w ith v a r io u s P r ed ie to rs d e r iv ed fr o m the d ia g n o st ie re s u lt s su e h a s the s e ve re e o ld s u m m e r P re
-

d ic tio n in N 一n g x ia a n d s n o w P r ed ie tio n in th e T ib e ta n Pla te a u
. ’

X l
.

T H E A T L A S O F O L R

A n a tla s o f O L R h a s b e e n P u blish ed by Pe k in g U n ive r sity (Jia n g a n d Z h u ,

19 9 0 ) in C hin a
.

C o m p a ri n g w ith th e a tla s o f the sa m e k in d p u b lishe d by N O A A in U
.

S
.

(19 8 6 )
,

th e r e a re s o m e

im Pr o v em e n t s in o u r a tla s
.

T he a x e s o f IT C Z id e n tifi ed fr o m the m in im u m O L R a r e a d d e d in

the O L R m o n th ly eh a r ts a n d the g lo b a lIT C Z a tla s d e riv e d fr o m s a te llite d a ta 15 P re s e n te d
.

Fig
-

u r e 7 a sh o w s the c lim a tie m e a n IT C Z o v e r the g lo b e
.

M o r e o v e r ,

the S ST a n o m a lies a re

s u Pe r im Po se d o n the O L R a n o m a ly e ha r ts a n d it 15 m o r e e o n ve n ie n t to a n a lys e the situ a tio n o f

W In te r

sssu st a in e d Po sitiv e a n o m a lies o f O L R in the A u st r a liaaa

kkk ey a r e a in N o v e m b e r
一D ee em b e rrr

sssu st a in e d P o s一t一v e a n o m a l一e s o f O L R ln the E a srrr

PPPa e ifi e k ey a r e a 一n Ja n u a ry一F e b r u a ryyy

sP r in g

s u st a ln ed n e g a tive a n o m a lie s o f O L R in th r e e k e y a r e a s

t o s o u th o f ] T C Z In d ia n O ee a n a n d P a elfi e

in M a y一M a r c h

带

th e In d ia n o e e a n 一P a c ifi e IT C Z tu r n s s tr o n g e r
、

lo e a ted

to the so u th o f the n o rm a lP o s一tio n ; the w e st ed g e o fS H

In W P 15 lo ea ted t o th e w es t o f the n o rm a ] po
s itio n 二

P r ed ie t fl o o d o v e r the Y a n g tz e R lv er b a sln

Fig 6
.

T he lo n g 一 r a n g e fo r e c a stl n g se hem e fo r the fl o o d s in the Y a n g tz e R lv er b a sin
.
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Fig 7
.

(a ) A n n u a 一a v e ra ge o L R (w m Z) sn th e p e rso d o r Ja n u a ry 19 7 5 ro n e ee m b er 一9 8 5
.

s o lid lin e : o L R (w

d a sh ed ll n e : IT CZ (m in im u m o f O L R ) a x is ; (b) A
n o m a lie s o f O L R a n d SS T In Ja n u a ry 19 8 3

.

So lid lin e :

a n o m a ly (W m Z)
,

d a she d 一in e : ssT a n o m a 一y (℃ )

m
一
2 )

,

O L R

the in te ra e tio n b e tw e e n o e e a n a n d a tm o sp he re
.

Fo r this re a s o n ,

it 15 w id ely a e e e Pted by s eie n -

tis ts in m e te o ro lo g y a n d o c e a n o g r a Ph y
,

F ig u re 7 b sh o w s the a n o m a lie s o f O L R a n d S ST in

Ja n u a ry 19 8 3
.

It e a n b e s e e n th a t d u r in g the d e v e lo Pin g Pe r io d o f th e 19 8 2一19 8 3 E N S O th e r e is

a s tr o n g n e g a tsv e o L R a n o m a ly c e n te r (< 一 7 5 w m
一 2) a n d a p o sitiv e ssT a n o m a ly e e n te r

(> 4 ℃ ) in the e e n t r a l a n d e a s te r n Pa c ifi e
.

It in d ie a t s tha t the a ir一 se a in te r a e tio n 15 v ery s t r o n g

b u t th e tw o e e n te r s d o n o t e o in c id e e a c h o the r
.

T his ea n b e e x Pla in ed b y M a ra k a m i
, 5 r e se a rc h

o n re la tio n ship b etw e e n O L R a n d SS T o n in te r a n n u a l se a le s (M a r a k a m i e t a l
. ,

19 8 8 )
.

T he hig h
-

e s t S ST a n o m a lie s te n d to o ee u r a b o u t th r e e m o n th s P r io r to lo w e st O L R Pe r t u r b a tio n s
.

B e -

e a u se b o th o f them P r o P a g a te e a s tw a r d
,

th e O L R n e g a tiv e a n o m a ly e e n ter la g s b e hin d the S ST

Po s it ive a n o m a ly c e n te r
.

X ll
.

M A JO R FE A T U R E S O F T H E O L R A PPL IE D R E SE A R C H IN C H IN A

石工 ze n s iv e n e s s o ft he O L R A PPlie d R e s e a re h

1t e a n b e s e e n fr o m th e a b o v e m e n tio n ed te n a sPe e ts th a t th e r a n g e o f the O L R a PPlie d

r e s e a r c h e s 15 q u ite e x t e n siv e in C h in a a n d s o m e o f them a r e Pio n e e r in g w o r k
.

T he y Pla y a n a e
-

tiv e r o le in th e d issem in a tin g a n d d eeP en in g o f the O LR a PPlie d r e s e a r eh
.

2
.

D 力Ph a s e s o n the
Tr

o Pie a lO e e a n s a n d rhe T ib e ra n P la ze a u
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T h e tr o Pie a l o ee a n s a n d T ib e ta n Pla tea u ,

w h e r e 15 s c a r c e o f th e e o n v e n tio n a l o b se rv a tio n

d a t a a n d th e r e a r e w ith th e a e tiv e c o n v e c tio n a c tiv itie s
,

g re a tly a
ffe

e t th e g e n e r a l a tm o sPhe r ie

e ire u la tio n a n d c lim a te a n o m a lie s in m id 一 a n d lo w 一la titu d e s
.

T h e O L R d a ta o b s e r ve d by s a tel
-

lite s e a n e n a ble u s to ta k e a d v a n ta g e o f sa t ellite d a t a to m a k e u P fo r the in a d e q u a e y o f the

e o n v e n tio n a l o b s e rv a t io n
.

3
.

D is c o ve ry 0
.

户V e w Fa
e ts

‘

S o m e n e w Ph e n o m e n a a re re v e a led b y O L R
,

su c h a s th e la titu d in a l o se illa tio n o f the d o u b
-

le IT C Z a n d th e SH in W P
,

th e e v o lu tio n o f the W a lk e r a n d lo ea l H a d ley c e lls d u rin g E N S O

a n d th eir re la tio n , a n d the r ela tio n b e tw e e n the L FO o f th e IT C Z a n d d ro u g h ts a n d fl o o d s o v e r

Y a n g tz e R iv e r b a sin e te
.

A ll o f the s e a r e o f g r e a t sig n ifi e a n e e in the o r y a n d P r a e t ie e
.

4
.

C lo s e R e la rio n w ith rhe

Fo
r e c a s rin g P r a e lic e in C hin a

A g r e a t d e a l o f fo u n d a tio n a l w o r k ha s b e e n d o n e in C h in a in th e d is a s tr o u s w ea the r a n d

c lim a te P r ed ie tio n , e sP e e ia lly fo r se r io u s s u m m e r c h ill
, s n o w o n the Pla te a u

,

r a in s to r m s ,

tr o Pie a l

eye lo n e s
,

d r o u g h ts a n d fl o o d s e te
. , a n d so m e o f the m h a v e b ee n u s ed in th e fo r e e a s tin g o Pe ra

-

tlo ll
.

In the d a ys to e o m e ,

the em Ph a sis w ill s till b e P u t o n the tr o Pie a l o e e a n s a n d th e T ib e ta n

Pla tea u a n d w e w ill eo m b in e O L R w ith th e c o n v e n tio n a l d a ta in a n a ly se s
.

T h e r ela tio n sh iP o f

the e o n v e e tiv e a c tiv itie s a n d th e he a tin g a n o m a lie s o v e r the Pla te a u in s u m m e r to the a n o m a lie s

o f the E a s t A sia m o n s o o n a n d the g e n e r a l a tm o sPh e r ie eir c u la tio n sh o u ld b e fu r the r s tu d ied
.

In

the tr o Pie a l o ee a n s th e em Ph a sis sh o u ld b e P u t o n the re la tio n shiP o f O L R t o a tm o sPhe rie he a t

so u re e s a n d sin k s , a ir一 se a in te r a c tio n a n d r e la tio n b e tw e e n th e m id d le a n d lo w e r la t itu d e s
.

B e
-

sid e s ,

the a PPlic a tio n o f O L R t o the o Pe r a tio n a l P r ed ie tio n sh o u ld b e e n h a n e e d
.

In the

lo n g 一 ra n g e fo r ee a s tin g O L R sh o u ld b e a PPlied to th e Ph ysie a ld ia g n o sis a s m u e h a s p o ssib le
, 5 0

as t o e s ta b lish a r elia ble b a se , a n d the P o s sib ility o f th e e st a blishm e n t o f the Pr ed iet io n sy s tem s

in e o n ju n e tio n w ith the sh o r t a n d m e d iu m r a n g e fo r e e a s tin g sh o u ld b e e x Plo re d
.

T he O L R d a ta

sh o u ld a ls o b e a PPlie d in the m ed iu m a n d sh o r t一 r a n g e n u m e r ie a l w e a th e r fo r e e a s t to im P ro v e

th e in it ia lfl e ld s in tr o Pies 5 0 a s to fu r th e r e n ha n e e o u r e a Pa b ility to Pr ed ie t s e v e r e w e a th er a n d

to r e d u e e d a m a g e s
.

R E FE R E N C E S

A rk in
,

P A (19 8 3 )
,

A d ia g n o s tie p r ee ip ita tio n in d e x fr o m in fr a r e d s a te llite lm a ge ry
,

Tr
o pi ‘a l O e e a n A rm o s

.

N e “
,

sle lre r,

17 : 5一 7
.

C hen L o n g x u n a n d X ie A n (19 8 8 )
,

W
e stw a r d p r o Pa g a tio n lo w 一 fr e q u en ey o se illa tio n a n d its tele eo n n e e tio n in th e E a st

H e m isp he r e
,

A e la M
e re o r

.

S in ie a ,

2 : 3 0 0一3 12
.

D a 一 Z hiyu a n a n d Jia n g Sh a n g ch e n g (1 9 90 )
,

T he ISV e ha r a e te r is tie s o f t r o p 一e a l eo n v e e tio n a e tiv 一t一e s in w e st P a c lfi e
,

Th
e

Se le e te d P a声 r o n rhe 加 re r a ‘丫io r: b e r、、
,

e e n rh e

Fo
r胡a tio n a n d D e ve lo P”王e o r o fthe

Tr
o Pic a l匀

污te 脚s a n d z l: e s t a ze o frhe

O e e a n s (2 )
,

P ek in g U n iv e r sity
,

p p
.

2 7 4一2 8 2 (一n Ch in e se)
.

G u o W e i a n d Jia n g Sha n g ehe n g (19 9 2 )
、

T he in t ra sea so n a l v a ria tio n o f O L R o v e r the T ib e ta n Pla te a u su b m lt t o A e ra

S c ie n t ia r um N a t u r a liu m U n i , 行e r ta tis Pe k in e n sl’r (in C hin e se )
.

Jla n g Jlx i a n d C he n M eiz he n (19 9 2 )
,

M es o sea le c o n v ee tiv e a e t一v ity a n d sp e e ia l O L R fi eld a r o u n d typ h o o n e en te r w ith

u n u su a l tyPh o o n m o tio n
,

砰M O / 了D
,

4 7 2 : 2 3一3 2
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Jia n g Jlx l
,

Ch en M e iz h en a n d F a n g z o n g y i (19 9 1)
,

A p p l一e a tio n o f m e te o ro lo g ie a l sa te lllte d a ta fo r fo r e ea stin g

m ed : u m 一 r a n g e (3一 5 d a ys) r a , n st o rm o v e r the C ha n g jla n g R iv er
,

Q
.

J
.

A 尸Pl
.

M
e re o r , 2 : 3 0 1一 30 7 (in C hin e se )

.

Jia n g Sh a n g e he n g (19 3 7 )
,

T he e lim a to lo g y o f the IT C Z b a sed o n o u t g o ln g lo n gw a v e r a d 一a tio n
,

P r o e ee

din
g s o jB e j n g ln

-

re r , 者a rio rza l R a d ia r老。 , 2 5
_

一m 脚
5 1王一, 尹了

,

S e ie n e e P re s s
,

B e ijin g
、

C hin a
,

p P
.

1 6 6一 1 7 1
.

J一a n g Sh a n g e he n g (19 8 8 )
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