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o
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口
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A B S T R A C T

A S一la ye r n u m eriea l m o d e lw ith P一口 in eo rp o r a ted e o o rd in a te sys tem a n d Prim itiv e eq u a tio n s 15 u sed to sim u la te

the e fl七e ts o f he a tin g a n o m a ly a t a n d o
ve

r the T ib e ta n (Q in g ha i一X iz a n g )Pla tea u o n the eir e u la tio n s in E a s t A sia in su m
-

m e r T h e m o d el15 d e se rib e d b riefl y in th e tex t a n d th e r e su lts a r e a n a ly se d in so m ew ha t d e t a il
.

R e su lts sh o w tha t th e su r
-

fa ee a lb ed o
,

th e d r ag e o e ffi e ie n t , th e ev a Po ra tio n r a te a n d th e g r o u n d te m Per atu r e a llh av e la r g e in fl u e n ce s o n the eir eu la
-

tio n n e a r the Pla te a u a n d in E a st A sia
.

W h en the h ea tin g a t the su rfa ee in e re a se s
,

the T ib et a n hi g h in the u PPe r

t r o P o sPher e in te n sifi e s , t o o
.

Its a r ea e n la r ge s a n d its a石5 tilts to n o r thw est
.

T h e u PPe r tr o Pie a l e a sterly in e r ea se a n d

sh ift s t o n o r th
.

T he so u thw es te rly in the lo w e r tr o P o sPh er e
,

in eo n siste n ee , a lso in e r ea se s
.

T he er o ss一eq u a t o ria llo w 一le v
-

el c u r re n ts a lo n g So m a li a n d So u th In d ia a r e in flu en c e d to in e r ea se th eir sP ee d s w hile th o se o v er N o r th A u str a lla d e
-

er e a se
.

T he la n d lo w o v e r the A sia n C o n tin en t d ee Pen s
.

M e a n w hile the u Pw a rd m o tio n s o v e r the la n d o f ea s t C hin a a n d

o v e r the In d o 一Ch in a P en in su la in te n sify
a n d ther e fo re the Pr e c iP ita tio n o v e r tho se a re a s in e re a se s

.

H o w e v er
,

a lo n g the

eo a sta la re a o fC hin a the u Pw a rd m o tio n s a n d th er e fo r e the Pre e iPit a tio n d e e r ea se
-

A tm o sPhe rie he a t so u r c e a n o m a ly ha s lar ge in fl u e n e e o n the c ire u la tio n
,

t o o
.

S im u la te d r e su lts in d ic a te th a t he a t

so u r ee a n o m aly in th e lo w e r a tm o sPh er e o v e r the Pla te a u in fl u e n ee s the in te n sity a n d the Po sitlo n o f the m o n s o o n eir eu
-

la tio n w hile tha t in the u Pp e r a tm o sPhe re o n ly a

ffe
e ts the in te n sity

.

T he he a tin g st a tu s o v e r the Pla te a u ha s slig h t 一n fl u
-

en ee o n the w este rly jet
, n o r th o f the Pla te a u

,

w hile it ha s str o n g e

ffe
et o n th e su b tr o Pie a lj

e t a t the m id a n d lo w la titu d e s

K e y w o rd s : hea tin g e

ffe
ets o fthe T ibe ta n Pla te a u , n u m eri e a lsim u la tio n o fg e n e r al e ir e u la tio n

.

e

ffe
e ts o f hea tin g a n o m a

lie s o n e ireu la tio n , e

ffe
c ts o fu n d e rlyin g su rfa ce s

1 IN T R O D U C T IO N

T h e a r ea o r T ib e ta n Pla te au 15 a b o u t 2
.

5 x 10 6

腼
2 a n d its m e an he ig ht 15 4 0 0 0 a b o v e sea

le v el
.

It 15 the la r g e st a n d hi g he st Pla te a u w ith the m o s t c o m Plex to Po g r a Phy in th e w o r ld
.

A s a

la r g e e o n v e x b a rri e r e x te n d in g to the m id tr o Po sPhe re ,

the T ib e ta n Pla te a u ha s sPeeia l d yn a m ie

a n d th e

rm
o d yn

a m ic e fl乞c ts o n the a tm o sPheri
e m o ti o n s

.

A m o s t e v id e n t Pr o Per ty o f th e hea tin g

e
ffe

et o f the T ibe ta n Pla te a u 15 th a t its he a tin g d ir ee tly e x er ts o n the m id tr o Po sPh e r e w h en e o m
-

Pa r ed w ith o th er su rfa c e h ea tin g s
.

T he Po sitio n o f the Pla tea u h ea t so u r e e ha PPe n s t o lo ea te

o v e r th e tr a n sitio n a l z o n e o f the se a so n a l su b t r o Pie a lw es te r lie s a n d e a ste r lies
.

T he he a t so u

rce
o f the T ibe ta n Pla te a u c a尽be d iv id e d r o u g h ly in to tw o k in d s ,

j
.

e
.

the

* Pr ese n t a ffi lia tio n : L a n z h o u In stitu te o f A tm o s Phe rie Phy sies
,

A c a d e m ia sin iea
,

L a n z h o u
.

* *
P re se n t a ffi lia tio n : In stitu te o f M ete o r o lo g y

,

PL A A ir F o r ee ,

N a
nj in g

-
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su rfa ee he a t so u r ee a n d th e a ir h e a t s o u r c e
.

T h e fo r m e r m e an s th e se n sible a n d th e la te n t

he a t fl u x es in to th e a tm o sPh er e fr o m the u n d erlyin g g r o u n d o r w a te r su rfa c e , a n d the la tter 15

the la ten t he a t re le a se d in th e a tm o sPhe re d u e to la r g e se a le o r e o n v e etiv e sc a le eo n d en sa tio n
.

B e
-

c a u se o f th e in fl u e n e e o fe lo u d s ,

th e a ir he a t so u rc e m a y be in d u ee d b y lo n g w a v e ra d ia tio n
.

T he

in ten sity o f the su rfa e e he a t so u r ee m ain ly d ePen d s o n th e Ph ysie a lPr o Per ties o f th e u n d e rly in g

su rfa e e , s u e h a s a lb e d o ,

d r a g e o effi c ie n t a n d m o istu re ,

m ea n w hile
,

it a lso d ePe n d s o n th e he a t

sto r ag e in the 5 0 11
.

T he re ha v e b ee n a lo t o f stu d ie s o n b o th the su rfa ee a n d the a ir h ea t so u r ee s

a n d their in flu e n c e s o n a tm o sPhe rie c ir c u la tio n s in the E a st A sia (X u et a l
. ,

19 8 5; C hen e t a l
. ,

19 8 1: H u a n g
,

19 8 1; L u o e t a l
.

,

19 8 4 : K u o a n d Qia n ,

19 8 1; H e e t a l
. ,

19 8 4 : S hen e t a l
. ,

19 8 7 )
,

h o w ev e r ,

th e r e h a v e a ls o b e e n so m e d eb a tes a b o u t them
.

E sPec ia lly the Pr o blem o f w ha t w ill b e

the re sPo n se w he n he a t so u rc e a n o m a lies a PPea r r eq u ests m o r e stu d ies
.

In this PaPer th e a u
-

th o r s u se d a m o d ifi ed v e rsio n o f th e P一a in c o印o r a ted c o o r d in a te sys tem Pr i而tiv e eq u a ti o n

m o d elw ith fi v e a tm o sPh er ie la ye rs a n d o n e 5 0 11 o r w a ter la ye r to e o n d u et tw o g r o u Ps o fn u m eri
-

ea le x Pe r im e n ts o n the e
ffe

ets o f he a t so u r ee a n o m a lies ,

in o r d e r to u n d e r sta n d th e r esPo n se s o f

the a tm o sPhe r e to the a n o m a lie s
.

T he se c o n d Pa r a g r a Ph o f thi s Pa Pe r b riefl y in tr o d u c e s the n u
-

m e r iea l m o d e l
,

th e thir d o n e 15 w r itten fo r the se he m es o f e x Pe rim en ts
,

the fo u r th 15 d e v o te d to

the a n a lyse s a n d d isc u s sio n s o f th e r e s u lts a n d so m e Pr elim in a ry eo n e lu sio n s o b ta in ed in th e e x
-

Pe r im en ts w illb e Pr e se n t ed in the la s t Pa r a g r a Ph
.

11
.

B R IE F IN T R O D U C T IO N O F T H E M O D E L

T he m o d ela d o Pts

I7--
口 in eo Po r a ted e o o r d in a te syste m in the v er tie a ld ir ec tio n an d th e 4 0 0

hP
a lev el 15 ta k en a s th e in te rfa c e a b o v e w hic h the Pre ssu r e e o o rd in a te 15 u sed a n d b elo w 吓

e o o r d in a te 15 u s ed
.

T he a tm o sPher e 15 d iv id e d in to 5 la ye r s ,

tw o o f th em in the P e o o rd in a te sy s-

tem a n d o ther s in 叮 syste m
,

the lo w est la ye r 15 eo n sid er e d a s the b o u n d a ry la ye r w ith a c o n sta n t

Pr essu r e th ie k n ess o f 5 0 h Pa
.

In o rd er to ta ke in t o ae e o u n t the la n d一 air a n d the a ir一sea in ter a e tio n s th e m o d el in elu d es a

40 em thi e k 5 0 11 la ye r a n d a 10 0 c m w a te r la yer a s th e six th la yer in the g ro u n d a n d in the w a ter ,

re sPe c tiv e ly
.

T h e w a te r la ye r 15 a s s u m ed a t r e s t w ith n o dy n a m ie Pr o c e ss
.

T he sk e tc h o f the m o d e l15 sho w n in Fig
.

1
.

T he g o v e r n in g eq u a tio n s in the a system a r e a s fo llo w s in g e n e r a lfo rm
s :

(3(4(2(lp G
二

+ f
v + F

。

尸G
,

一f
“ + rv

du一dtdy一dt

T一了星t己一d苗一d

、.少、.,户�、�‘U了.、Z‘、

J尸
S

口t
= 一 甲 , 尸

a尸
’

云

V 一一
生- 一

s 子叮

T一P一尸R一十
一a器
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W h Cr e

(7 )三沁
.

a+甲
二 + v

.

J t
一一

d一dt

p G
, a n d p q

a r e th e p r essu re g ra d ien t c o m p o n e n ts a lo n g x a n d 夕 d ir e c tio n s , r e sp ec tiv ely
, “

th e h ea tin g r a te Per v o lu m e ,

E a n d C the c h a n gin g r a te s o f th e m ix in g r a tio 叮
, r esp e e tiv e ly

,

d u e t o ev a P o r a tio n a n d e o n d e n sa tio n
,

F te rm s the r a te s o f c o rr e sPo n d in g q u a n tities o w in g to

fr ic tio n o r e d d y d iffu
sio n

,

the o the r n o ta tio n s a r e e o n v en tio n a l
.

T h e Pr ed ietiv e eq u a tio n fo r th e m e a n te m Pe r a tu r e
TG in 5 0 11 o r w a te r la yer 15

沙 T
_

一一竺
.

= 只 (T 一 T 、
, 矛 一 e 、 一 S 一 G ,

口 ‘

(8 )

w her e Ts 15 the su rfa e e te m Pe r a tu r e o f g r o u n d o r w a ter e o m Pu te d fr o m the he a t b a la n ee eq u a
-

tio n a t the su rfa ee
.

T he v a lu e o f又
。

d ePe n d s o n the su rfa ee Pr o Pe r ties
,

in the m o d el义
。

15 ta k e n

a s e q u a lt o 4
.

0 x 10
一4 5 一 1 o v e r w a ter a n d 3

.

5 x 10
一6 5 一 1 in la n d

.

T he r e a r e q u ite c o m Ple te Phy siea l Pro ee s se s in th e m o d e l
,

fo r in sta n ee , so la r r a d ia tio n a n d

lo n
gw

a v e r a d ia tio n ,

lar g e一sea le a n d c o n v e c tive 一sea le e o n d e n sa tio n s ,

in te r a c tio n s o f la n d 一a ir

a n d a ir一s e a ,

ho r iz o n ta l a n d v e r tic a l ed d y d iffu
sio n s a n d 5 0 o n

.

T he d etails o f th e m o d e lPh ysie s

c a n re fe r to p a p er s p u blished b y Q ia n et a l
.

(19 8 5 ; 19 8 8 ; 19 5 8 )
.

T h e la titu d e 一lo n gitu d e ho r iz o n ta lg rid system 15 u sed in th e m o d elw ith g rid siz e bein g so X

5
0 ,

tim e steP 15 1 5 m in
. ,

the m o d e lto Po g r aPhy 15 ske teh ed in F ig
.

2
.

_一
P = 份u = 0

工 _ _ _
工几五

- - - - - - - - - -

一

一
P = 2 00 h Pa

2 _

一里几
- - - - - - - -

一
40

0

尸 一 4 0 0h Pa翔= Ps’占

2 0

口 = 0乃

一 1
.

叱甸
一凡蝙 20o 丈

几 = 卜0
.

儿= 。 。 60 18 0

了6

Fig
.

1
.

V e r tiea lstru e tu re o fthe m o d e l
.

Fig
.

2
.

M o d e l t o Po g r a Phy (u n it : lm )

111
.

E X PE R IM E N T A L SC H E M E S

A s sta te d in the in tr o d u etio n tw o g r o u Ps o f e x Per im e n ts a re c o n d u e te d
.

T he fi r s t g r o u P 15

d e sig n ed fo r stu d yin g th e r esPo n se s o f the a tm o sPhe r ic e irc u la tio n to the he a t so u r ee a n o m a lie s

a t the su rfa ee
,

the re fo re ,

th e c a Pita l letter 5 15 u se d t o d esig n a te the g r o u P
.

T he Pu rP o s e o f the

see o n d g r o u P 15 to stu dy the r e sPo n se to th e air h ea t s o u r c e a n o m a lies ,

d esig n a te d by le tte r A
.

1
.

丑甲 e r
iln

e n ts o n rhe

Su rfa
c e H 七a t SO

u rce A n o m a
lie

s (习

xn 5 e x p erim en ts
,

w e p u t th e 几eu s o n th百in n u en ee s o r th e u n d er xyin g su

rra
e e p r o p e r tse s

,

th er e a r e fo llo w in g e x Pe rim e n ts :
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(l) C o n tr o le
xP

e r
im

e n t (S C T N )

In SC T N
,

the su rfa ee a lbe d o fr o m H u m m e l
’ 5 10

0 x 10
0

m e a n g rid d a ta (H u m m e l
,

19 7 9 ) 15

u se d a

fte
r tim e a n d sp a e e in te rPo lati o n s ,

Fig
.

3 15 the d istribu tio n o f the su rfa e e a lbe d o
,

(2) 尽夕e r
im

e n r of
a lb e

do
eha
雌

e
(SA L B)

T he su rfa e e a lb ed o g iv e n b y H u m m el a re so m e w ha t hi gh
e r in th e T ibe ta n Pla tea u a r ea

w hile lo w e r in the d ese r t a re a c o m Pa r e d w ith so

me
o b se rv a tio n s

.

The
r efo r e ,

in SA L B
,

w e u se

m o d ifi e d v a lu e o f a lbe d o s sh o w n in Fig
.

4
.

4 0 o N

H
2 6
箍狮宁

0
.

护

2 。。

巍盈二
U 3 0 U E 6 0

20
0 5

9 0

上产 产曰叹、 、、司

120 150 18 0 0 30
O
E

Fig
.

3
.

A lb e d o in SC T N Fig 4
.

A lb ed o in S A LB
.

(3 ) 云印e r
如

e n r o n

CD
eha

ng
e (S CD 功

In SC D H
,

the d r a g e o e ffi eien ts o v er the Pla te a u su rfa ee hi g he r th a n 3 0 0 0 m a r e r ePlaee d b y

the o bse rv a tio n a l d a ta w hieh a r e eo m Pu te d a s th e la te Ju n e a v e ra g e
CD fr o m the ex Pe r

而
e n t

c o n d u c te d in M a y to A u g u st
,

19 7 9 (QX PM E X )
.

A s a r esu lt
,

th e

CD
v a lu e a t eac h g rid Po in t 15

av e r a g ely e n h a n e ed b y 0
.

0 0 1 7
.

(4 ) E v
aP

o r a tto n e

xP
e r
im

e n t (召君F万)

In the c o n tr o le x Peri m e n t (SC T N ) the m o istu r e a t su rfa ee hi g h er tha n 3 0 0 0 m w a s ta k en a s

0
.

1 o f th e s a tu r a tio n v a lu e ,

in S E V H it 15 o n an av e r a g e a ssu m ed 0
.

2 5
.

H o w ev e r ,

in the w e st Pa r t

it c h a n g e s v e ry li tte
,

the m a in e n h a n ee m e n t 15 in th e s o u the a st Pa r t o f the Pl a te a u
.

(5 ) 从茗
a live

TG
a n o m a ly e

却
e r
im

e n t (5 7’G L )

In ST G L
,
th e in itia lv a lu es o f几 in th e 5 0 11 a t the Po in ts hig h er tha n 3 0 0 0 m a r e set to be

Z
o

C lo w e r th an the g rid p o in t m ea n v alu es o f 几 fr o m th e 6 th to th e 10 th d a ys in S C TN
.

v a L

u e s a t o the r p o in ts a re stillea le u la ted fr o m the m o d e leq u a tio n (8)
.

(6 ) P o s iz ive
几

a n o m a
ly

e
xP

e r
im

e n r (5 7’G H)

T he e x p e r im e n ta l sch em e 15 th e s a m e a s ST G L
, e x eePt th a t in ST G H the

TG in itial v a lu e s

a r e set to b e 2
0

hig he r
.

(7 ) Co 片切o sire e

xP
e r
im

e n r (5 2’O 乃

In this e x Pe r im e n t
,
the s u rfa c e a lb ed o ,

CD
a n d m e a n 5 0 11 te m Pe r a tu re TG

a re
gi

v en a e -

c o r d in g to the
c o r r esp o n d in g ex p e r ime

n ts sA LB
,

SC D H an d ST G H
, re sp ec tiv e

fy
.

2
.

五不尸e r
im

e n rs o n the A ir H e a rSo
u r e e A n o m a ll’e s (A )

In g r o u P A o f ex Pe rim en ts
,

the Ju n e m o n thly z o n a lly a v er a ge d tem Per a tu r e a n d

ge o Po te n tia l he ig h t fi eld s w e r e ta ke n a s th e in itial fi eld s o f the m o d e l
.

A ft e r 2 0一
a y in te g r a ti o n

,

a n e a r eq u ilib riu m sta te w a s o b tain ed w h ieh b a siea lly r ePr ese n ts the su m m er m ea n Pa tte r n o f
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the eirc u la tio n a n d th e m e a n a ir he a t s o u r c e s
.

T he n the Pa ttern w a s in Pu t a s the in itia l sta te o f

th e e x Pe ri m en ts
.

L e t the m ea n air he a t so u r c e fi e ld be fi x e d
, a n d in te g r a te th e m o d e l to a n o ther

5 d a ys
,

w e c a n g e t a sta te w hieh 15 ta ke n a s th e eo n tr o l ru n a n d d esig n a te d a s A C T N
.

B y u sin g

the sa m e ini tia le o n d itio n a n d in er e a sin g o r d eer e a sin g the he a tin g r a te s a t the g rid Po in ts hig h er

tha n 3 0 0 0 m in the fi r st a n d th e fi ft h laye r s , r esPee ti v e ly
,

b y IK / d a n d ZK / d
,

w e g e t 4 e x Pe r i
-

m en ta l re su lts aft e r s一d a y in te g r a ti o n a n d d e sig n a te the m by A H I
,

A H D
,

A L I a n d A LD
,

re sPe e tiv ely
,
the y ea n b e e o m Pa r ed w ith th e A C TN

.

T a ble 1 sh o w s th e m a in in d e x es ,

w he r e th e

c o lu m n o f he a tin g r a te e ha n g e g iv e s the a b so lu te a n d the re la tive v a lu e s (in Pa r en these s)
.

It 15

se
en fr o m th e ta ble th a t the a b so lu te v a lu e o f he a tin g r a te eh a n g e 15 la r g e r in th e io w e r la ye r

th a n th a t in the u PPe r la yer ,

h o w ev er ,

fo r the r ela tiv e v a lu e w hie h 15 the r a tio o f the a b s o lu te v a l
-

u e t o the m e a n he a tin g r a te o f th e a re a ,

the e a se 15 r e v er se
.

T ab k 1
.

M a in In d e x e s o fA ir H e a t so u rc e A n o m a lie s

EEE x Pe r

而
en ttt E x Pe rim e n ta lll H e atin g r a teee L o c a tio n o fhe a tin ggg

nnn o ta tio nnn 邪he血e sss eh a n g eee r a te cha n g eee

AAA CT NNN N o r幻。a lll ZK / d(l / 8 ))) fi ft h m o d e ] ]a ye rrr

AAA L III 十十 一 ZK / d(一 l / 8 ))) fi ft h m o d e lla ye rrr

AAA L DDD 十十 IK / d (l / 2 ))) n r st m o d el Ia ye rrr

AAA H IIIII 一 IK / d(一 l / 2 ))) fi r st m o d e lla ye rrr

AAA H DDDDDDDDD

N o te : + d en o tes P o sitiv e an o m a ly : 一 n e g a tiv e a n o m a ly

In b o th g r o u Ps o f th e ex Pe ri m e n ts the m o d e ld o m a in 15 lim ite d in 2 5
0

5一 5 5
o

N江)一 18 0
o E

,

w hieh 15 th e m o st e v id en t m o n so o n r eg io n ,

the r efo re ,

m o st ev id e n tly in fl u e n e ed by the T ibe ta n

Pla te a u
.

T he b o u n d a ry c o n d itio n s in g r o u P 5 a r e se t to a llo w e ha n g in g fr o m th e in itia l sta te to

the elim a tie o n e fi n a lly
,

w h ile th o se in g ro u P A a re se t fi x ed d u rin g in te g r a tio n
.

IV
.

A N A LY SE S A N D D ISC U S SIO N S O F T H E E X PE R IM E N T A L R E S U LT S

T he r e a re a g o o d m a n y o f e x Per im en ta l r esu lts o b ta in e d fr o m th e sim u la tio n s , su e h a s

g e o Po te n tia lhe ig ht
,

te m Pe r a tu re
,

h o r iz o n t a la n d v e r tie al fl o w
,

h e a t s o u rc e a n d Pre e iPita tio n (in

gr o u P S) fi eld s a n d 50 o n
.

H o w e v er ,

in o r d er to sa v e sPa ee a n d tim e w e a r e g o in g to a n a lyz e ,

d is
-

e u ss a n d e o m Pa r e the m o st im Po r ta n t o n e s in th is Pa r a g r aPh w h ie h e a n re v ea l th e la r g e st d iffe
r

-

e n ee s b etw e en e a ch o the r o fthe e x Perim en ts
.

1
.

A n a
ly

sis a n d D is eu s sio n
of G r o

uP S

(l) S C T N e
塑

e r
如

e n r

S o m e sim u la te d r e su lts a r e giv en in SC T N in o r d e r to sho w th e ab ility o f the m o d el to r e
-

Pr o d u c e the c lim a tic m ea n Pa tte rn s o f the su l刀〔口e r N o r ther n H e m isPh ere
.

F ig s
.

sa
,

b an d e a r e the sim u la ted 2 0 0 hP
a fl o w Pa tte r n (a )

,

th e m e rid io n a l eire u la tio n s

a lo n g 9 0
0

E a t th e d a ytim e (b ) a n d n ig httim e (e )
.

F r o m F ig
.

5 it 15 se en tha t th e re 15 a n a n tiey elo n ie e en tr e a t 2 7
.

5 o

N a n d 9 5
o

E a t th e 2 0 0 hPa

leve l w 加c h fa ir ly a g ree s w i‘h o bserV a ‘io n s

卫辉
r ‘h e m a in p a r‘o f ‘h e T ib e‘a n p la ‘ea u a lo n g

9 0
o

E th er e 15 a s t ro n g v er ti e alm o n s o o n eell
, s o u th o f2 0

o

N
, e ithe r a t d a ytim e o r a t th e n ig h ttim e

.

A bo v e th e Pla te a u a n d its v iein ity th e u Pw a r d m o tio n d o m in a te s a t d a y tim e w hile d o w n w a rd

m o tio n at n ig h ttim e ,

it sh o w s th e e v id e n t d iu rn a lv a ria tio n in fl o w fi e ld an d eo n se q u e n tly tha t in
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hea tin g fi eld in th e Pla tea u r e g io n
.

尸/

止
r

{
芬从

丫矛夕乙 舒一少

、卜」

20o40oI

‘‘乡‘一一一一一一一忆

一
一一一一

___

lll 碑尸产

一一:::靡夔囊夔夔子子浏洲~ ~ ~ ~ ~ ~ ~- 一奋创代公产 一 一尸州 ‘~ , _ _ 一一

霖霖孽重边囊羹羹

40 oN

卜丫
、

皿
二二

:藻齐
游 ;

::{典 、 、 、 ~

奋
翻

卜‘

小
‘

”

:;井井崔礁
咨) {

. :

泛厂钾 (a )
30

o
E 6 9 0 15 0

卜沐少

2O

父

S

0, ....‘eseses

⋯
..les卫J

O

!
一称一一,乙必

亩一右

)夕
10 20

2 0

mI815k

0 30
o E 6 0 90 12 0 150矽

m)18151296k

�“l 月,‘占.占.J....‘‘,厄月呀一尸曰n�闰O几戈,乙n,‘U-.‘压1]]

辑燕4 0 10 0 20
0
5 漏

5护N 热4 0
参

30
3 0 2 0 10 0 10

F , 9 5
.

S im u la te d r e su lt s in SCT N
.

( a ) 2 0 0 hP a fl o w P a t
一

Fig
.

6
.

D iffe
r e n e e s o f SA L B fr o m SCT N

.

( a ) 2 0 0 hP a

t e r n
,

( b ) d a yt一m e m e a n m e r id i o n a l e zr e u la t io n , d iffe
r e n ti a l w i n d v e e to r s ,

(b ) d iffe
r e n t ia l w in d

a n d (c ) n 一g h tt im e m e a n m e r id jo n a l e ir e u la tio n
.

ve e to r s in b o u n d a ry la ye r
,

a n d (e ) d iffe
r e n ti a l

m e r id io n a l e irc u la tio n a lo n g 9 0
0

.

I so lin e s a r e

isa n e m o n e i n m / 5
.

(2 ) SA L B e
xP

e r
iln

e n r

T he r e d u c t io n in the Pla te a u a r e a a n d th e e n h a n Ce m e n t in the d e s e r t a代a o f th e s u r fa e e

alb e d o in S A LB m a k e th e h e a tin g e
ffe

e t in e r e a se in the fo rm
e r a n d d e c re a s e in th e la tte r ,

th e re
-

fo r e ,

in fl u e n e e the e ire u la t io n Pa t te r n s
.

F ig s
.

6 a a n d b a re the d iffe
re n c e s o f w in d vee t o r s a t th e

20 0 hPa le v e l a n d in the b o u n d a ry laye r , r e sPec ti ve ly
,

in th e SA L B fr o m th o se in th e SC T N
.

W
e

e a n s e e th a t th e a n ticyc lo n e a t th e u Pp e r le v e l s tr e n g th e n s ,

th e T ib e t a n high in c re a se s its he ig h t

a n d e n la rg e s , the c e n tre o f th e hig h m o v e s n o r thw ar d in e o m Pari s o n w ith th a t in Fig
.

sa
.

In th e

b o u n d a ry la ye r th e T ib e ta n Io w d e e Pe n s ,

th e re fo r e ,

th e s o u th e rly c o m Po n e n t o f th e fl o w in
-

c re a se s , a c ye lo n ic e ir e u la tio n o f th e d iffe
r e n t ia l v e e to r fi e ld o v e r th e s e a s u rfa ee s o u th o f Ja Pa n

o ffs e ts the a n tie ycl o n ie fl o w
, e o n s e q u e n tly d e e re a s e s th e w e st e r n Pa e ifi e hig h e劝s tin g o r igi n a lly

in tha t a re a
.

I t 15 w o r th y t o in d ic a te tha t d iffe r e n tia l n o r th e r ly c o m Po n e n t a PPe a r s o
ve

r th e e q u a
-
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6

to ria lw este rn Pa e ifi e w hieh w e a k e n s the fl o w a er o ss th e eq u a to r the re
.

F r o m a b o v e a n a lysis it 15

se en th a t th e hea t s o u rc e a n o m a ly o v e r the Ti b eta n Pla te a u h a s o PPo site e

ffe
e ts o n th e So m a li

j
e t

,

th e In d ia n so u th w e sterly a n d the E a st A sia n e r o ss一eq u a to ria l a ir e u r r en t
.

B esid e s ,

a

d iffe re n tia l a n tic yelo n ic c irc u la tio n a PPe a r s o v e r the Sa ha ra d eser t a n d w e a k e n s th e he a t lo w

the re
·

T he re d u e tio n o f the P la te a u su rfa ce a lb ed o in e re a ses th e stre n g th o f th e v er tie a lm o n s o o n

e ir eu la ti o n a lo n g 9 0
o

E
.

F ig
.

6e 15 the d iffe
re n tia l m er id io n al Pr o fi le b etw e en th e tw o

e x Per im e n ts
.

T h e m o st im Po r ta n t in fl u e n ee o f the Pla te a u he a t so u r ee an o m a ly is o n th e u Pw a r d

m o tio n a lo n g the s o u th slo Pe o f th e Pl a tea u ,

he n ce
, a lso o n th e Pr ec iPita tio n in ten sity there

.

(3 ) s TG H an d S TG L e

xP er im en ts

In th o se tw o e x Pe ri m e n ts the Pla te a u su rfa e e h ea t so u r e e in er ea se s a n d d ecr ea se s ,

re sPee tiv ely
.

It ea n be im a g ed th a t in ST G H th e sim u la ted r esu lts sh o u ld be sim ila r to tho se in

SA LB
,

i
.

e
.

th e T ibe tan hig h in the u PPer a tm o sp he
r e a n d the T ibe ta n h ea t lo w a r e b o th in ten si

-

fi ed
.

In ST G L
,

th e ea se sh o u ld be r ev er se
.

Th
er e fo re ,

th e eo m Pa r is o n o f th e tw o e x Pe r im en ts

c a n r ev e al th e in fl u en ee s o f the 5 0 11 tem Pe r a tu r e a n o m a ly in th e Pla tea u a re a o n the e ir e u la tio n s

m o r e e v id e n tly
.

F ig s
.

7 a a n d b ar e the d iffe re n tia lw in d v e c to rs o f the tw o e x Pe r im e n ts a t th e 2 0 0 hP
a le v e l

a n d in the b o u n d a ry la ye r ,

re sPec tiv e ly
.

Th
e fi g u re s sh o w tha t tli e u PPer 月ev el hig h a n d th e lo w

-

e r一lev ello w o v er the Pla te a u ha v e la r ge d iffe re n ee s in in ten sity bee a u se o f the Po sitiv e a n d n eg a
-

tiv e a n o m a lies o f the 5 0 11 te m Per a tu re
.

T he m a x im u m sPe ed d iffe
r e n ee a t th e u PPe r le v el 15

a b o u t 1
.

s m / 5 a n d tha t a t th e lo w lev el 15 a b o u t 2
.

5 m / 5
.

F ig s
.

7a a n d b a re q u ite sim ilia r t o

Fj g s
.

6 a an d b in th e Pla te a u a re a , a lth o u g h th e m a in in fl u en ee o f th e 5 0 11 tem Per a tu r e a n o m a ly

15 lo e a ted in th e Pla tea u a r ea a n d its v ie in ity
,

th e e
ffe

c t ea n e x Pa n d to the w ho le A sia n eo n tin en t
.

4 0 0

, 乃p户 、 : 厂一

矿
卜 丫
护

七/

户、,

‘”。

心价
20 2 0

60 9 0 12 0
叭

。
(a)

150 韶
。 , 。。

祭耐音止
南

义止
, 一

扮
为\ (b)

12 0 150 180

Fig
.

7
.

D iffe
re n tia lw in d v ee to rs o f ST G H fr o m ST G L (a ) a t 2 0 0 hPa , a n d (b) in b o u n d a ry la ye r

.

(4 ) S C D H an d S E V H e

却
e r
im

en ts

T he in e r ea se o f the d r a g e o e ffi eie n t C D o v e r the Pla te a u m e a n s th a t the e x eh a n g e s o f he a t
,

m o istu r e a n d m o m e n tu m fl u x e s b e tw ee n g r o u n d su rfa e e a n d the a ir a r e e n h a n ee d
,

the re fo re ,

w he n th e Pla tea u g r o u n d su rfa e e 15 he a ted
,

the sen sible h ea t fr o m the g ro u n d to the a ir 15 in
-

er e a se d
, a t the n ig h ttim e

,

th e g r o u n d su rfa ee 15 c o o le d
,

the sen sib le he a t 15 tr a n sfe r r ed fr o m the

a ir to th e g r o u n d
,

th o se tw o te n d en c ies see m
_

to o
ffs

e t ea e h o th er
.

H o w ev e r ,

in su m m e r the

d a ytim e 15 lo n g er th an the ni gh tti m e
,

th e in e re a se o f CD 15 stilla ble t o a

ffe
e t th e c ir eu la tio n fe a

-

tu re s
.

T h e sim u la ted re su lts Pr o ve tha t tli e in cr e a se o f几
ea n so m e w ha t en ha n ee the 2 0 0 h Pa

le v el hig h
,

bu t n o t a s e v id e n tly a s in SA LB
.

A n in te r estin g fa et 15 tha t the lo w e r lev e leir c u la tio n
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15 v ery little in fl u e n ee d by th e C D in c r e a se , a n d s o m e re sP o n s e s ar e ev e n o PPo site t o tho se in

SA L B
.

T he in e r ea sed e v a Po r a tio n in e re a ses the m o istu r e tr a n sfe r fr o m th e g ro u n d to th e air a n d

the re fo r e a lso in er e a se s the Po te n tia lPr e c iPita tio n d就 to Po ssible e o n d e n sa tio n s in th e u PPe r a t
-

m o sPh e r e
.

T h e la ten t h ea t r elea sed e a n he a t the u PPe r lev el a ir an d in fl u e n c e the a tm o sPhe r ie

m o tio n s ,

h o w ev e r ,

the lo w er a tm o sPhe r ie c ir e u la tio n 15 in flu e n eed a little
.

(5 ) S TO T e

塑
e r
im

e n t

A s st a ted in th e P re eed in g Pa
r a g r aPh

,

in th e ST O T the a lbe d o d e c r ea ses ,

the C D in e r ea ses

a n d th e P o sitiv e a n o m a ly o f the 5 0 11 tem Per a tu r e
TG

e x is ts a t the g ri d Po in ts high
er th an 3 0 0 0

m o v er the T ib eta n Pla te a u
,

th e r e fo r e ,
the he a tin g e

ffe
c t o f the Pla tea u

.

is la r g ely e n h a n c ed
.

R e v er sely
,

the he a tin g e
ffe

e t in ST G L 15 w ea k en ed
.

H e n c e the c o m Pa ri s o n o f ST O T w ith S T G L

15 m o r e e v id en t t o sh o w the in fl u en ee s o f the su rfa ee he a t so u re e a n o m a lies o n the a tm o sPh e ric

e ir e u la tio n s
.

Fig s
.

sa a n d b a r e th e d iffe
re n e es o f ST O T fr o m ST G L in the 2 0 0 hPa le v el g e o Po te n tia l

fi eld a n d in the se a 一lev e lsu rfa ee Pre ssu re fi e ld
,

re sPee tiv ely
.

Fr o m th e fi g u re s it 15 see n th a t th e

T ib e ta n hig h in ST O T 15 m u eh st r o n g e r tha n in ST G L
,
th e m a x im u m d iffe

re n e e o f g e o Po te n tial

h eigh ts 15 3
.

3 5 dec a m e tre s ,

fu r the

rm
o re

,

th e Po sitive d ev ia tio n o e eu Pie s a lm o st th e w ho le d o
-

m a in o f in te g ra tio n e x e ePt fo r the In d ia n O ee a n w h e r e e x is t sm a lln e g a tiv e d e v ia tio n s
.

T he la n d

he a t lo w la r ge ly dee Pen s ,

the d iffe re n e e a t th e lo w ce n tre 15 a b o u t 4 hPa a n d th e d o m a in w he r e

e ha n g e s t a k e Pla ee 15 the sam e as tha t o f th e u PPer lev e l hig h
,
th ey m a te h v e ry w ell

.

T he r efo r e ,

fr o m the Pre ss u re Pa tte r n s th e h ea tin g a n o m a ly o f the Pla te a u e v id en tly in fl u e n ee s a Pair o f

sem i一Pe

rm
a n e n t c lim a tie system s in th e u PPer a n d th e lo w er a tm o sPher e o v er the Pla tea u

.

4 0 40
o
N

尸H00

附
东之可、邻

H
扎

4

2 0

三军罕茸
《

(礴舟 秒
、

2 0

、

乡0

20
D
S

_

“

!
20 “sb

(b )

30 o E 6 9 0 0 15 0 180

揣Fig
.

8
.

Pa tte r n d iffe
r en ee s o f ST O T fr o m S T G L (a )a t 20 0 hP a ; a n d (b) a t se a 一Iev e l su rfa e e

T he Pa tte r n d iffe
r e n ee s in the g e o Po te n tia la n d the Pre ssu r e fi eld a r e th e r e fle etio n s o f th o se

in the h ea tin g fi eld s
.

Fig s
.

g a
,

b a n d e a r e the d iffe
r en tia lm e a n h ea tin g r a te s (in K / d ) be tw ee n

ST O T a n d ST G L a lo n g 7 5一8 5
o E (a )

,

9 5一 10 5
o

E (b ) a n d 10 5一 1 20
o E (e)

, r esPee tiv e ly
.

E a eh o f

th em r eP r ese n ts the situ a tio n o f the w e s t Pa r t
,

the e a st Pa r t o f the Pla te a u a n d th e e a st r eg io n o f

th e A sia
.

Fr o m Fig
.

9
,

w e s e e th a t th e p o sitiv e d ev ia tio n s in the w e st Pa r t a Pp e a r a t the u PPe r lev
-

elo v er 3 5
0

N a n d e x te n d v e r tie a lly to the 12 km le v el
, a b o v e w hieh a n d o v e r 2 0

o

N th e r e a r e n e g a
-

tiv e d ev ia tio n s
.

T he m a x im u m h ea tin g r a te d iffe
re n e e 15 3

.

2 3K / d a n d e x ist s a t th e 5 k m lev e l
,

w hi eh 15 n o d o u b t in d u c ed by the e

nh
a n e ed s e n sib le hea t fl u x ,

th e n e g a tiv e a r e a o v e r 2 0
o

N a n d

a b o v e 12 k m re su lts fr o m th e lo n gw a v e r a d ia tio n e o o lin g
.

O v er the e a st Pa r t o f th e Pla tea u ,

th e

Po sitiv e d iffe
r en ees a r e o f a PPe a r an ee a t 9 km lev e l o v er 2 5

o

N
, a b o v e 12 km a n d so u th o f 2 0

o

N

the re a r e w ea k n e g a tiv e d e v ia tio n s
.

It se em s tha t th e p o sitiv e e e n tr e m ay b e in d u ee d b y th e

in er ea sin g la te n t h e a tin g
.

T he m a x im u m re a c h es 4
.

37 K / d w hie h 15 la r g er tha n tha t o v er th e
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we
s t Pa r t

.

o v e r tli e E a st A sia n a r ea ,

the r e 15 a c en tr e o f Po sitiv e d iffe r e n ee w ith l
.

8 8K / d a t the

9 km lev el
,

3 5
0

N
,

w h ich 15 a lso e o n sid er e d a s a r esu lt o f la ten t h eat inc
r e a se ,

in the
su rr o u

nd in g s

th ere 15 a w id e n eg a tiv e ar e a
.

hPa

脚
s

20
0
5组组组战

2
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50佗N 4 0 30 朋
s
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3 00
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拉
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“
一

愁
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(
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打宁瑞
。s

、、、、11,声l\
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成
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5 0 U
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s

Fig
.

9
.

D iffe
r e n tia l he a tin g r a 之e s o f ST O T fro m

S T G L
,

a v e ra ge d a lo n g 7 5一8 5
o
E (a )

,

9 5一 10 5
o
E (b )

a n d 10 5一1 2护E (e )
,
u n it

K / d
.

Fig
,

10
.

M e rid io n a l e ireu l跳tio n alo n g g o
o
E ln

(a )A C T N
,

(b) A L I
.

a n d (e) A L D
.

It 15 n o t d iffi e u lt to se e fr o m a b o v e a n a lysis th a t the m e e ha n ism o f th e he a tin g a n o m a ly

o v e r th e Pla te a u m a y b e d iffe re n t in v a r io u s re g io n s
.

T he sa m e su rfa ce h ea t so u ree a n o m a ly

fu n c tio n s in the

we
st Pa r t a s se n sible he a t

,

w hi le in th e e a st fu n e tio n s th r o u
gh Ia t e n t h ea t r elea se

.

M e a n w h ile the la ten t he a t a n o m a ly o v er th e e a st Pla te a u 15 q u a n tita tiv ely Ia r g er th a n tha t o v er

b o th the w e st Pla te a u an d E a st A si a
.

F u r th e r a n a lysis o f the m e
an

z o n al fl o
哪 a lo n g m e r id io n a lPro fi le s a n d th e ve r tic a l m o tio n s

a n d Pre eiPi ta ti o n s als o in d iea tes th a t the h ea t a n o m a ly o f the Pla tea u e a n in fl u e n e e the w id e

a r e a o f th e in te g r a tio n
,

th er efo re ,

it 15 in d ee d a v e ry im Po r ta n t fa e to r fo r the E a st A sia n

ci r e u la tio n a n d c lim a te
.
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,

7 9

2
.

A n a
ly

s is a n d D is e us sio n
of G r o

即 A

(l) A C T八厂e
xP

e r
im

e n r

A s th e c o n tr o l te s t
,

th e sim u la ted r e su lts a ro q u ite siha la r to tho se in SC T N
,
tho u g h the tw o

gr o u Ps ha v e d iffe
r e n t i苗tia l sta te s a n d d iffe

r en t la ter al b o u n d a ry c o n d itio n s The
sim ila rity

m ea n s tha t th e m o d el ha s fa ir ly g o o d ea Pa bility o f m o d e llin g a n d th e E a st A sia n e ir c u la tio n Pa t
-

ter n s a r e m a in ly d ePe n d e n t u Po n the he a tin g e
ffe

c ts o fthe T ib e ta n Pla tea u
.

F ig
.

10 a 15 th e m e r id io n a l c ire u la tio n o f A C T N a lo n g 9 0
o

E
.

F ro m the sh a Pe a n d th e Po si
-

tio n o f the m o n s o o n e ellw e e a n s e e tha t th ey a re sim ila r t o tha t in S C T N (Fig
.

sb )
,

th e o n ly d ir-

fe r en c e 15 tha t the u Pw a r d m o tio n s o u th t o the Pla te a u 15 a little w e a
ke

r a n d the re e x ist ho r th erly

e o m Po n e n t s n o r th t o th e Pla te a u
.

T he Pr e ssu re Pa t ter n s in the u PPe r a n d the lo w er a tm o sPh e r e

ar e sim ila r ,

to o
.

W
e w ill n o t g iv e fu r th er d ise u ssio n s her e in o r d er to sa v e sPa e e

.

(2 ) A L l a n d A L D e
xP

e r
im

e n rs

In tho se e x Pe r im e n ts th e he a tin g r a tes in th e b o u n d a ry la ye r a r e in er e a se d a n d d eer e a se d b y

ZK / d
, r e sPee tiv ely

,

Fig s
.

10 b a n d e a r e the m erid io n a l eir eu la tio n s a lo n g 9 0
o E in A LI an d

A LD C o m Pa r ed w ith tha t in Fig
.

10
,

they a r e s e e n v e ry sim ila r
.

H o w e v er ,

in A L I the ee ll n o r th

to the Pla te a u d ev e lo Ps be tte r b e c a u se o f the in e r ea sed h ea tin g r a tes in th e Pla tea u b o u n d a ry la y
-

e r an d e o n seq u e n tly o f th e in e r ea sed u Pw a rd m o tio n s th er e
,

In A L D
,

th e h ea tin g r a te s a r e re
-

d u c ed
, a sm a ll e e ll r ig ht o v e r the Pla te a u aPPe a r s ,

th a t m e an s the u Pw a r d m o tio n s d e er e a se a n d

the d o w n w a r d m o tio n s in e re a se
.

Fr o m Fig s
.

10 b a n d e ,

it 15 a lso se en tha t the e
ffe

ets o f he a tin g

r a te a n o m alie s in the Pla te au b o u
nd

a ry la yer ar e m a in ly llm ited to the Pla te au an d its v iein ity
.

(3 ) A H I a n d A H D e
xP

e r
im

e n ts

了 (
o
C ) 10 0 h Pa

1
.

0

一 1
.

0

Fig
.

1 1
.

L o n g itu d xn a Id ist rib u tio n s o f te m P er a t u r e d e v ia tio n s in A H I (d o tted eu rv es) a n d A H D (so lid eu r v es
) fr o m

A C T N a lo n g 3 5
o
N a t 1 0 0 hP a a n d 30 0 h P a le v e ls

.

In A H I a n d A H D th e he a tiITg
r a te s a t the 10 0 hP a le v el a r e in er e a sed a n d d e c re a sed by l

K / d
, re sPe c tiv ely

.

Fig
.

1 1 sho w s the lo n g itu d in a ld ist rib u tio n s o f th e tem Pe r a tu re d e via tio n s o f

the tw
o e x Pe r im e n ts fr o m A C T N a lo n g 3 5

o

N a t th e 10 0 a n d 30 0 hP a lev els
.

It 15 se en th a t the

100 hPa te m Pe r a tu re s o v e r the Pla te au a re a a r e hig h er in A H I tha n in A C T N
,

w hi le th e 30 0 hP a

te m Per a tu re s a re h ig her in th e w est Pla tea u a n d lo w e r in th e ea st Pla tea u
.

W he n the 10 0 hPa

hea tin g ra te s d e e r ea se (in A H D )
,

th e ea se 15 j
u st r ev e r se

.

A n in ter estin g thi n g 15 tha t in b o th

ex p eri m e n ts the r e a r e n eg a tiv e d iffe re n c e s in tem Per a tu r e fi e ld n ea r 3 0
o

E a n d 16 0
o

E
.
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Fig s
.

12 a ,

b a r e the m e rid io n a l Pr o fi le s a lo n g 9 0
o

E (a ) a n d 1 2 0
o

E (b)
, r esPe e tiv e ly

, o f th e

d iffe
r e n tia l z o n a l c o m Po n e n ts in A H I fr o m A C T N

.

It 15 sh o w n tha t th e a ir he a t s o u rc e a n o m a ly

15 lo ea te d in th e u PPe r a tm o sPher e
,

the e a sterly c o m Po n en ts so u th to the Pla tea u in e r ea se a lo n g

9 0
0

E
,

w hi le so u th t o 1 s
o

N th e w esterly e o m Po n en ts in c re a se d o w n to th e eq u a to r ,

the z o n a l c o m
-

Po n e n ts ju st o v er a n d n o rth t o th e Pla te a u ar e a

ffe
c te d to a v ery little e x te n t

.

A lo n g 12 0
o

E th e

z o n a le o m Po n e n ts eith er a t the hig h lev e lo r a t the lo w lev e la r e la r g e ly in fl u e n eed in th e tr o Pic a l

a n d s u b tr o Pic al re gi o n s ,

w hi le th ey ar e little a
ffe

c te d in the m id a n d hi g h la titu d es
.

旧
hPa100300今琶息

3

淤
、、l门叨11曰

住

泪莎
一

瓜
50 0

50 0

‘�户引O八0

1
鲡

50
q
N 20 而一份峦

。
5 s o O

N 4 D 30 耀坦
‘

S

85oo

Fi g
.

12 D iffe
r e n t ia l z o n a l e o m P o n e n t s a lo n g 9 0

o
E ( a) a n d l2 0

O
E (b ) i n A H I fr o m A C T N (m / s )

.

I n A H D the c a s e 15 si m ila r b u t wi th o PPo s ite sig n s
.

T a lki n g a b o u t th e in fl u e n e e s o f th e u p
-

Pe r a ir he a t a n o m a ly o n the m o n s o o n c ir e u la tio n the m a in fu n e tio n 15 to e ha n g e the in te n s itie s

o f the u Pw a r d a n d the d o w n w a rd m o ti o n s ,

its sh a Pe e h a n g e s ve ry litt le
.

V
.

SO ME CO N C LU S IO N S

,

T hr o u g h th e a b o v e a n a ly se s a n d d isc u s s io n s o f th e tw o g r o u Ps o f n u m e r ic a l e x P e r im e n ts

w e e a n r o u g h ly o b ta in th e fo llo w in g Pr im a r y e o n e lu s io n s :

(1) C ha n g e s in the s u rfa c e Pr o Pe r tie s a n d th e

rm
a l s t a tu s o f the T ib e t a n Pla te a u h a v e e v i

-

d e n t in fl u e n e e s o n th e E a st A sia n c ire u la tio n a n d th e s o u the r n A s ia n m o n s o o n
.

W h e n th e s u r
-

fa ce he a t s o u rc e in e re a s e s ,

the u Ppe
r一le v e l T ib e ta n h ig h a n d its a n tie ye lo n ic fl o w in te n sjfy

,

th e

a r e a e n la r g e s ,

the m a in b o dy o f th e h ig h sh ift s t o n o r th w e s t
,

the tr o Pie a l e a s te r ly s o u t h to the

hi g h s tr e n g th e n s w ith it s Po s iti o n n o r thw a r d
.

N o rt h t o t he Pla te a u the n o r the r ly w in d e o m Po
-

n e n ts in e re a s e a n d th e s o u th w e s te r ly m o n s o o n a lo n g I n d ia
, t he S o m a li je t a e r o s s th e e q u a to r

a n d th e s o u th e r ly w in d n o r th t o A u s tr a lia a re a ll e n ha n e e d
,

w h ile the d iffe
r e n tia l n o r the r ly e x

-

is ts o v e r I n d o n e s ia in th e b o u n d a ry la ye r ,

w hi c h in c r e a se s the c o n v e r g e n e e the re
.

(2 ) T he Po s itiv e he a t so u rc e a n o m a ly o n the Pla te a u s u r fa c e in e r e a se s th e u Pw a r d m o tio n s

a n d
, e o n s e q u e n tly

, th e Pr e ci Pita tio n a m o u n t o v e r th e In d o 一C h in a Pe n in s u la a n d

C ha n
自ia n g 一W

e ihe v a lle y s o f C hin a
.

T he ra in fa ll a m o u n t o v e r the Pla te a u its e lf a n d the m id o f

I n d ia d o e s n o t in c r e a se e v id e n tly
.

R e v e r s e ly th e u Pw a r d m o tio n a n d Pre e iPita tio n o ve r th e e a s t

e o a s ta l a r e a o fC h in a d e e r e a s e
.

( 3) W h e n the Pla t e a u su r fa e e he a t s o u rc e in c re a s e s ,

the he a tin g fi e ld in th e a tm o s p h e r e in
-

c re a s e s a s w e ll
.

T h e a tm o sPhe ri e h e a t s o u r e e s o v e r the Pla te a u
,

e sPe c ia lly o v e r the n o r t he a s t

Pa rt o f th e B a y o f B e n g a l
, e v id e n tly in te n s ify

.

T he e n ha n e e m e n t o f h e a t s o u r e e s o v e r t he w e s t

Pa r t
,

th e e a s t Pa r t o f th e Pla te a u a n d E a s t A si a m a y r e s u lt fr o m the d iffe r e n t m e e ha n i sm s
.

(4 ) T h e he a t s o u rc e a n o m a ly in the a ir h a s la r g e e
ffe

e t s o n the c irc u la tio n s ,

to o
.

T he
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8 l

lo w 一lev e la ir hea t s o u r c e a n o m a ly re su lts in th e eh a n ge s o f th e in te n sity a n d th e Po sitio n o f th e

So u th A sia n m o n s o o n e ire u la tio n ,

w hile the u PPer一lev e la ir he a t so u rc e a n o m a ly o ul y e h an g es

its in t e n sity
.

T h e he a t a n o m a ly o v er th e Pla tea u h a s less in fl u e
nc

e o n th e w este rly j
et w hi le la r g e

in n u e n ee 。 n the z o n a lw in d 。o m p o n e n ts in the m ij a n d lo w la titu d e s
.

A b o ve a r e th e Pr elim in a ry re su lts
.

M o r e stu d ie s a r e n eed ed
, esPee ia lly stu d ie s o n the

re la
-

tio n s b e tw e e n hea t s o u r ee a n o m a li e s a n d th e e x te n ts to w hi e h th e a n o m a li es in fl u e n ee the c ircu la
-

tlo fl s
.

R E FE R E N C E S

C hen L o n g x u n
,

L i W eill a n g a n d H e Jia h u a (19 8 2 )
,

O n the a tm o sPhe rie he a t so u re e o v e r A sia an d its re la tio n to the fo r
-

m a t , o n o f th e s u m m er c ir c u la tio n
M

o u n ra in M
e z eo r o l口及l

,

Pp
.

2 6 5一2 9 0
,

S eie n ce P r ess ,

B e
ijin g (i

n C hin ese )
.

C hen Q , g o n g e t a l
.

(19 8 1 )
,

T he r ela tio n s b e tw e en m e a n tem Pe r a tu r e d istrib u tio n o v e r T ib eta n Pla tea u a n d ea rly su m m e r

d r o u g h飞a n d fl o o d in the m id a n d lo w r ea e he s o f Ch a n gj ian g R iv e r ,

C o lle e re d p即
e r s o 刀 Ti b e ta n P la te a u

M
e re o r o lo

-

g }
, ,

S e len c e Pr e ss
,

B e
ij

i n g (in C hin e se )
.

H e Jla h u a e t a l
,

(19 8 4 )
,

P re lim in a ry resu lts o f n

um
erie a l m o d e llin g s o f th e e

ffe
ets o f a tm o sPhe rie hea t so u r c e s a n d

T , b et a n p la te a u o n m o n so o n c ir c u la tio n s
,

p即
e r s o n QX PM E X (I)

,

Pp
.

3 24一 3 2 9
,

S e ie n ee P r es s ,

B e
iji

n g (in

C h ln e se )

H u a n g Z h o n g yu a n (19 8 1)
,

R e la tio n s be tw e e n T ib e ta n Pla te au the rm a l sta te s a n d d r o u g ht-- fl o o d in Ch a n gl ia n g R iv e r

v a lley
,

C o
lle

c te d P a夕e rs o n Tib e ra n P la fe a u
M

e t e o r o lo g 少
,

S e ie n e e Pr e ss (in C hin e se)
.

H u m m e l a n d R ec k
,

(19 7 9 )
,

A g lo b a l su rfa ce a lb e d o m o d el
,

J
.

APP 孟M
e t

.
,

1 8 : 2 3 9一2 5 3
.

K u o
.

H
.

L
.

a n d Qia n
,

Y
.

(19 8 1)
,

In fl u en e e o fT ib e ta n Pla te a u o n c u m u la tiv e a n d d iu m
a le ha n ge s o fw e athe r a n d elim a te

In su n lm e r
,

M o n
.

环艳a
.

R e 、,。 10 9 : 2 3 3 7一2 3 56
.

Lu o Siw e l e t a l
.

(19 8 4 )
,

S ea so n a l t r a n s fe r fr o m s u m m e r to a u tu m n in the T ib e ta n Pla tea u a r ea ,

PaP
ers o n QX P M乙丫(I)

,

PP
.

19 3一2 0 2
.

Se ie n c e P res s (in Ch in e se
)

.

Q , a n Y o n g fu (19 8 5)
.

A fi v e 一Ia ye r P rim itiv e e q u a tio n m o d e l w ith to p o g r aPhy
,

Pla te a u
M

e te o r o le g 夕
,

4(2 ): l一 2 8 (i
n

Ch in e se)
.

Q , a n Y o n g fu
.

Y a n H o n g
,

W
a n g Q ia n q ia n an d W

a n g A n yu (19 8 8 )
,

N u m er ic a lst u

die
s o n 了飞叨Og

r
aP h ic 习八

)e ts in the Pla n
-

e , a r y 月 l, 。o 明he r e
,

S e le n e e Pr e ss (in C hin e se )
.

Q , a n Y o n g fu (19 8 8 )
,

A se he m e o f ea le u la tio n o f he a t b a la n e e tem Pe ra tu re a t g r o u n d s u rfa ee ,

S c ic n tia M
e re o r o lo g ic a

S加ie a
.

N o
.

4 : 14一 27 (in C hin ese )
.

S he n R u
ii

o e t a l
.

(19 8 7 )
,

N u m eric a l e x p e rim e n ts o f the

tke 皿
a l e“eC ts o f T枷

ta . Pla te au
,
尸即

e r s o 凡
QX p M E X (1 11)

,

Sei-

en ee P r ess (in C hin e se )
t

X u G u o e ha n g a n d L i M eifa n g (19 8 5 )
,

T he r e la tio n shi P b e tw e en Qin gh a i一X iz a n g Pla tea u a n d the e ir c u la tio n o v er E a st

A s , a
,

Pla le a u
M

e , eo r o lo g J
,

4 : 18 5一 18 9 (in C hin ese )
-

Z he n
,

Q
‘

a n d L io u
.

K 一N (19 8 6 )
.

D yn a m ie a n d the

rm
o d yn a m ie in fl u e n e e o f th e T ib e ta n Pla te a u o n the a tm o sPhe re in a

g e n er a l e ir e u la tio n m o d e l
,

J
.

A r阴 0 5
,

S ei
.

,

4 3 : 1 34 0一 1 3 54
.


