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Abstract ¡¡ ¡¡ The normalized seasonali ty of winds¦Äpresented f i rstly by Zeng is calculated again by use of new data2

sets. To consist with the traditional and known def ini tions f rom many researchers , we take the region where¦Ä3 =¦Ä

- 2 > 0 , i1e , the diff erence in wind di rection between winter and summer is lager than¦Ð/ 2 as monsoon region. The

geographical extent of the global monsoons form the method here covers all monsoon regions over the world known

so far (however , the domain here is slightl y smaller than that f rom Zeng) , especially the tropical monsoons are just

included in the region between the positions of the Intert ropical Convergence Zone or ITCZ in winter and summer.

Then , the interannual variations of areal average¦Ä3
m of some key monsoons as the broad scale monsoon index pro2

posed by L i and Zeng are analyzed by vi rtue of the dynamical normalized seasonali ty (DNS) of winds¦Ä3
m =¦Äm - 2 (¦Äm

i s similar to ¦Äbut depends on year m) . The long2term decreasing trends with diff erent extent can be found in the in2

tensities of the South A sian summer monsoon (SA SM) and East A sian summer monsoon ( EA SM) since the mid2

1970s , the South China Sea summer monsoon ( SCSSM ) since 1980s , and the West Af rican summer monsoon

(WA SM) since 1967 , especially the most remarkably weakening in the WASM. Both the West Af rican summer

monsoon index (WA SM I) and the South A sian summer monsoon index (SA SM I) are signif icant positively correlated

with the summer precipitation over the local monsoon regions , respectively , and there is stati stical st ructure in the
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correlation map between the East A sian summer monsoon index ( EA SM I) and summer rainfall in China and East A2

sia , and there exist better stati stical correlations over large regions in every Oceans between the South China Sea

summer monsoon index (SCSSM I) and summer global rainfall and sea level pressure anomalies1

Key wor ds ¡¡ ¡¡normalized seasonali ty , monsoons , monsoon index , monsoon region , interannual variation

1 ¡¡ÒýÑÔ

¼¾·ç ÊḈóÆø»· Á÷ÖÐ¼¾½Ú±ä»¯×î Îª ÏÔÖøµÄÏµ Í³ ,

ÓÈÆäÊÇËüÓëÓêÁ¿ÓÐÃÜÇÐ¹ØÏµ , Ò»Ö±ÊÜµ½ÈËÃÇµÄ¹Ø

×¢¡£ÈËÃḈÓ²» Í¬ ½Ç¶ÈºÍ ²» Í¬ µÄÀí½â¶¨ ÒåÁË¼¾·ç ¼°

ÆäÇ¿¶È, Èç¼¾·ç ÇøºÍ ¼¾·ç Ö¸ÊýµÈ (Ïê ¼ûÏÂÁÐ̧÷ ½Ú

ËùÒýÎÄÏ× ) ¡£ÎÒÃÇÒÔÎª ÓÉÔøÇì´æµÈ[ 1¡«4] ËùÌá ³ö µÄ»·

Á÷³¡ ±ê×¼»¯¼¾½Ú±äÂÊ¦Ä ( seasonali ty) Ò²ÐíÊÇ×î Îª

Ö±½Ó¡¢×î¼òµ¥Ã÷ÁËºÍ ·´ Ó³³ö »· Á÷»ù±¾ÌØÐÔµÄÒ»̧ö

Ö ±̧ê , ¶øÔøÇì´æµÈ[ 3 ] ¶¨ ÒåµÄ¼¾½ÚÇ¿¶È (»ò¼¾·ç Ç¿

¶È) I »ò¶¯ Ì¬»· Á÷±ê×¼»¯±äÂÊ[ 5 ]¦Ä3
m =¦Äm - 2 ÔòÊÇ¿É

Ö±½ÓºÍ ¼òµ¥Ã÷ÁËµØ·´ Ó³¼¾·ç Äê¼Ê±ä»¯ µÄÖ¸±ê¡£±¾

ÎÄ¾Í×¨ÓÃ¦Ä3 =¦Ä- 2 ºÍ ¦Ä3
m ·Ö±ð¶¨ Òå¼¾·ç ÇøºÍ ÑÐ¾¿

¼¾·ç Ö Ȩ̂ýµÄÄê¼Ê±ä»¯¼°ÆäÓëÏÄ¼¾¼¾·ç ÓêÁ¿µÄ¹ØÏµ ¡£

2 ¡¡×ÊÁÏ

±¾ÎÄÊ¹ÓÃµÄ»ù±¾×ÊÁÏÊÇNCEP/ NCA R ÔÂÆ½¾ù
ÔÙ·ÖÎö ×ÊÁÏ [ 6 ] (1948¡« 2003 Äê) ÒÔ¼°Æä¼ÆËãµÄÆø

ºòÔÂÆ½¾ù·ç ³¡ ×ÊÁÏ (1968¡« 1996 Äê) , ·Ö±æÂÊÎª

215¡ã¡Á215¡ã, ´¹ Ö±·½Ïò ÉÏ´Ó1 000 hPa µ½10 hPa ¹²

17 ²ã ¡£ÆäËû×ÊÁÏ°üÀ¨ : Xie2A rki n ½µË®·ÖÎö ×ÊÁÏ [ 7 ]

(1979¡«1997 Äê) , ·Ö±æÂÊÎª 215¡ã¡Á215¡ã; È«ÇòÂ½

µØÔÂÆ½¾ù½µË®ÀúÊ·Êý¾Ý¼¯[ 8 ] (1900¡«1998 Äê) , ·Ö

±æÂÊÎª 215¡ã¡Á3175¡ã; À©Õ¹ÖØ½ µ̈Ä Reynolds º£ ±í

ÎÂ¶È×ÊÁÏ ( ERSST) [ 9 ] (1948¡« 2001 Äê) , ·Ö±æÂÊ

Îª 2¡ã¡Á2¡ã; È«Ó¡¶È´Î ´ó Â½¼¾½ÚÆ½¾ùµÄ½µË®Ö¸Êý
(A IRI) [ 10] (1958¡« 1998 Äê) ; ÒÔ¼°ÖÐ¹ú ÆøÏó ¾ÖÆø

Ïó ÐÅÏ¢ ÖÐÐÄ×ÊÁÏÊÒÌá ¹©µÄÖÐ¹ú 160 Õ¾ÔÂÆ½¾ù½µË®

×ÊÁÏ (1958¡«1999 Äê) µÈ¡£

3 ¡¡ÐÂµÄ¼¾·ç Ö Ȩ̂ý

ÔøÇì´æµÈ[ 1 ,2 ,4] ËùÌá ³ö µÄ·ç ³¡ ±ê×¼»¯ ¼¾½Ú±äÂÊ

¶¨ÒåÈçÏÂ :

¦Ä =
¡¬V1 - V7 ¡¬

¡¬V ¡¬
, (1)

ÆäÖÐV1 ºÍ V7 ·Ö±ðÊÇ1 ÔÂºÍ 7 ÔÂµÄÆøºò Æ½¾ù·ç Ê¸

Á¿, VÊÇ1 ÔÂºÍ 7 ÔÂÆøºòÆ½¾ù·ç Ê¸Á¿µÄÆ½¾ù (¼ V́

= (V1 + V7 ) / 2) , Á¿A µÄ·¶ Êý

¡¬A¡¬= kS
| A | 2 dS

1/ 2

, (2)

Ê½ÖÐS ´ú ±í Ëù¼ÆËãµÄÇøÓò¡£ÔÚÊµ¼Ê¼ÆËãÖÐ¿ÉÓÃ5

µã¹«Ê½¼ÆËã·¶ ÊýµÄ½üËÆÖµ, ¼ ỐÚµã ( i , j ) ,

¡¬A i , j ¡¬¡Ö¦¤S[ (| A2
i - 1 , j | + 4 | A2

i , j | +| A2
i +1 , j | ) cos¦Õj

+| A2
i , j - 1 | cos¦Õj - 1 +| A2

i , j +1 | cos¦Õj +1 ]
1/ 2

,

Ê½ÖÐ¦Õj ÊÇµã ( i , j ) ËùÔÚÎ³ ¶È, ¦¤ S = a¦¤¦Õ¦¤¦Ë/ 4 ,

a ÊÇµØÇòÆ½¾ù°ë¾¶, ¦¤¦ÕºÍ ¦¤¦Ë·Ö±ð´ú ±í ¾­Ïò ¡¢Î³

Ïò ·½Ïò ÉÏµÄ·Ö±æÂÊ, µ¥Î» ÊÇ»¡ ¶È¡£ÔÚ¼ÆËã±ê×¼»¯

¼¾½Ú±äÂÊÊ±, ¦¤ S ÊÇ²» ±Ø¼ÆËãµÄ, ÒòÎª ÔÚ (1) Ê½

µÄ·Ö×Ó¡¢·ÖÄ¸ÖÐ¶¼³ö ÏÖ¡£¿ÉÖ¤[ 11] : 1) µ±V1 ÓëV7

¹Ì ¶¨Ê±, V1 ÓëV7 Ö®¼äµÄ¼Ð½Ç¦Á(¦Á¡Ê[ 0 ,¦Ð] ) ÊÇ±ê×¼

»¯¼¾½Ú±äÂÊ¦ÄµÄÑÏ¸ñ Ôöº¯ Êý; 2) ÁîV1 ÓëV7 Ö®¼ä

µÄ¼Ð½ÇÎª ¦Á , Ôòµ±0 ¡Ü¦Á< 90¡ãÊ±, ¦Ä< 2 ; µ±¦Á= 90¡ã

Ê±, ¦Ä= 2 ; µ±90¡ã<¦Á¡Ü180¡ãÊ±, ¦Ä> 2¡£¿É¼û¦Ä= 2

Îª ¶¬ÏÄµÄÊ¢ÐÐ·ç ÊÇ·ñ »ù±¾·´ Ïò µÄÁÙ½çÖµ¡£Òò́Ë¸ü

Îª ·½±ãµÄÊÇÔÚ (1) Ê½µÄÓÒ¶Ë¼õÈ¥2 (¶øÎª ·½±ãÆð

¼û¼ÇÎª ¦Ä3 ) , ¼ È́¡

¦Ä3 =
¡¬V1 - V7¡¬

¡¬V¡¬
- 2 , (3)

ÓÚÊÇ, ¦Ä3 > 0 ¾Í·´ Ó³¼¾·ç ÊÇÊ¢ÐÐ·ç Ïò ÓÐÏÔÖøµÄ×ª

±äÕâÒ»Ö÷Òª»· Á÷ÌØÕ÷¡£Îª ÁËºÍ ³¤ ¾ÃÀúÊ·ÉÏÈËÃÇ¶Ô

ÈÈ́ø¼¾·ç ÏÖÏó µÄÖ±½Ó̧ÐÊÜÒÔ¼°ÒÔÇ°ÎÄÏ× ÖÐ¶ÔÈÈ́ø

¼¾·ç ÇøµÄ¶¨ ÒåÏà ÎÇºÏ »ò½Ó½ü, ÎÒÃÇ¾Í¶¨ Òå¦Ä3 > 0

µÄµØÇøÎª ¼¾·ç Çø¡£ÉÏÊöÔøÇì´æµÈ[ 1¡«4 ,12 ,13] µÄ¹¤ ×÷Ò²

ÊÇÕâÑù×öµÄ, Ö»²»¹ý ÊÇ°´ ÕÕ(1) Ê½¼ÆËãµÄ, Ö»ÊÇ

Î´ ËµÃ÷¦Ä> 2 ÊÇ·ç Ïò ²î ´ó ÓÚ90¡ãÇÒÒỐËÖµÎª ¼¾·ç Çø

½çÏß ¡£±¾ÎÄ½«ÓÃ̧ü ³¤ µÄÀúÊ·×ÊÁÏ½øÐÐ¼ÆËã, ²¢ Ö±

½Ó°´ (3) Ê½°Ñ¦Ä3 > 0 µÄµØÇø×÷Îª ¼¾·ç Çø¡£±ØÐëÖ¸

³öµÄÊÇ, ÕâÊÇÓë¹ú Íâ ¹¤ ×÷Ò×ÓÚ±È½Ï²ÅÕâÑù×÷µÄ¡£

ÆäÊµ¼¾·ç Çø²» Ò»¶¨ ¾ÍÒª·ç ¾ßÓÐ¼¾½ÚÐÔ·´ Ïò , Òª¿´

ÔõÑù²Å×î Îª ÊµÓÃ¶ø¶¨ ¡£

Îª ÁËÑÐ¾¿ÄêÄÚ»ò¼¾½ÚÄÚµÄ»· Á÷ÑÝ±ä¡¢¼¾½Ú»®

·ÖÒÔ¼°Äê¼Ê±ä»¯ ,ÔøÇì´æµÈ[ 1 ] ½¨ÒéÊ¹ÓÃÁ½̧ö Îï Àí

253
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Í¼1 ¡¡È«ÇòµØÃæ¼¾·ç µÄµØÀí·Ö²¼¡£Í¼ÖÐºì É«¡¢ÂÌÉ«¼°À¶É«ÇøÓò·Ö±ð±í Ê¾ÈÈ́ø¼¾·ç Çø¡¢¸±ÈÈ́ø¼¾·ç ÇøºÍ ÎÂº®´ø¼¾·ç Çø, ºì É«ºÍ À¶É«́ Ö

ÊµÏß·Ö±ð́ ú±í ÏÄ¼¾ºÍ ¶¬¼¾ÈÈ́ø·ù ºÏ ´ø I TCZ µÄÎ» ÖÃ

Fig1 1 ¡¡ Geographical extent of the global surface monsoons1 The red , green , and blue areas indicate the t ropical , subt ropical , and tem2

perate2f rigid monsoons , respectively1 The red and blue thick lines represent the I TCZ in summer and winter , respectively

Á¿ (±êÁ¿»òÊ¸Á¿) F1 ºÍ F2 µÄ¡° Ïà ¹ØÏµ Êý¡± ( ¡° Ïà

ËÆ¶È¡±) R¡¢¡° ²î Òì¶È¡± d2 ºÍ ¡° Í¶ Ó°ÂÊ¡± ( ¡° Ç¿¶ÈÖ¸

Êý¡±) I µÈÀ´¿Ì»­ , ÆäÖÐ

R ¡Ô
( F1 , F2 )

¡¬F1 ¡¬¡¤¡¬F2 ¡¬
, (4)

d2 ¡Ô ¡¬F1 - F2 ¡¬2

¡¬F1¡¬2 ¡¤¡¬F2¡¬2
, (5)

I ¡Ô
( F1 , F2 )
¡¬F1¡¬2

¡ÔRA , (6)

ÆäÖÐ( F1 , F2 ) Îª ÄÚ»ý ( Í¶ Ó°) , A Îª ¡° Ç¿¶È±È¡±

¡¬F2 ¡¬/ ¡¬F1 ¡¬¡£Ò²¿ÉÓÃÈçÏÂ d3 2À´´úÌæ d2 :

d32 ¡Ô¡¬F1 - F2 ¡¬2

¡¬F2¡¬
, (5)

Ê½ÖÐFÎª ( F1 + F2 ) / 2¡£ÕâÐ©Á¿Ö®¼äÓÐÃÜÇÐ¹ØÏµ

(Ïê ¼ûÔøÇì´æµÈµÄÓÐ¹ØÎÄÏ× [ 1¡«5 , 12¡«15]) ¡£

ÈôÈ¡ F1 Îª ÏÄ¼¾µäÐÍµÄÁ¿, F2 Îª ¸÷ ÔÂ (»òÒ»

¶¨Ê±¶Î ) µÄÆ½¾ùÁ¿, ÔòÓÉR »ò d2 ¿É¾ö¶¨ ÏÄ¼¾Ê¼ºÍ

ÖÕµÄÊ±¼ä¡£ÈôÈ¡ F2 Îª ¸÷ÄêÏÄ¼¾(µäÐÍÔÂ»òµäÐÍ¼¾

¶È) µÄÁ¿, Ôòd2 ºÍ I ¿É±í Ê¾Äê¼Ê±ä»¯ , µ±ÑÐ¾¿¼¾

·ç Ê±, ËüÃÇÒ²ÊÇÄ³ÖÖ¡° ¼¾·ç Ö Ȩ̂ý¡± (ÓÈÆäÊÇI) ¡£¾ß

Ìå ¼ÆËã½á¹ûÏê ¼ûÎÄÏ× [ 13¡«16] ¡£

·ÂÕÕ¹«Ê½ (3) , ÔøÇì´æµÈ[ 3 ] ºÍ Àî½ Æ̈½µÈ[ 17] ÓÃ

¦Ä3
m, n =

¡¬V1 - V m, n¡¬
¡¬V¡¬

- 2 (7)

À´¼ÆËã¼¾½Ú±ä»¯ ºÍ Äê¼Ê±ä»¯ , ¶ø³ÆÖ®Îª ¶¯ Ì¬ ±ê×¼

»¯±äÂÊÖ¸Êý (»ò¼¾·ç Ö¸Êý) , ÆäÖÐV1 ÊÇ1 ÔÂÆøºò

Æ½¾ù·ç Ê¸Á¿, VÊÇ1 ÔÂºÍ 7 ÔÂÆøºòÆ½¾ù·ç Ê¸Á¿µÄÆ½

¾ù, V m, nÊÇÄ³Äê ( n) Ä³ÔÂ ( m) µÄÔÂÆ½¾ù·ç Ê¸ ¡£

±¾ÎÄÓÃ (7) Ê½×÷¼¾·ç Äê¼Ê±ä»¯µÄ½øÒ»²½ÑÐ¾¿¡£

4 ¡¡È«Çò¼¾·ç Ïµ Í³ µÄÈýÎ¬½á¹¹

411 ¡¡È«Çò¶ÔÁ÷²ãµÍ ²ã¼¾·ç ÇøµÄµØÀí·Ö²¼

Í¼ 1 ¸ø³ö¸ù¾ÝNCEP/ NCA R ÔÙ·ÖÎö ×ÊÁÏ¼ÆËã

850 hPa ÆøºòÆ½¾ù·ç ³¡ (1968¡« 1996 Äê) °´ (3)

Ê½¦Ä3 > 0 µÃµ½µÄÈ«Çò¶ÔÁ÷²ã µÍ ²ã ¼¾·ç ÇøµÄµØÀí·Ö

²¼¡£·Ç³£ Çå³þ , ËùÓÐ¾­µäµÄ¼¾·ç ÇøÈçÑÇ°Ä¼¾·ç

Çø[ 18¡«20] ¡¢Î÷ ·Ç¼¾·ç Çø[ 18 ,21 ,22] µÈ¶¼±»Ò»Ò»¹´ »­ ³ö

À´ , ²¢ÇÒÃÀÖÞ¼¾·ç Ïµ Í³ [ 23] Ò²ÇåÎú ¿É¼û¡£ÏÔÈ», ´Ó

Í¼ 1 ¿ÉÖªÈ«Çò¶ÔÁ÷²ã µÍ ²ã ¼¾·ç Ïµ Í³ °´ Ëù́ ¦ Î³ ¶È¿É

ÒÔ·ÖÎª ÈýÀà: ÈÈ́ø ¼¾·ç Ïµ Í³ ( Í¼ 1 ÖÐµÄºì É«Çø

Óò) ¡¢¸±ÈÈ́ø¼¾·ç Ïµ Í³ (Í¼ 1 ÖÐµÄÂÌÉ«ÇøÓò) ºÍ ÔÚ

ÎÂº®´øÖÐµÄ¼¾·ç Çø (Í¼ 1 ÖÐµÄÀ¶É«ÇøÓò) (×¢: ÓÉ

ÓÚ×ÊÁÏ²» Í¬ , ÔøÇì´æµÈ[ 2 ,4 ] ÊÇÓÃ1979¡« 1991 ÄêµÄ
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NCEP/ NCA R ÔÙ·ÖÎö ×ÊÁÏ , ÇÒ¼ÆËã̧ ñ µãÒ²²» Í¬ ,

ËùÒÔ±¾Í¼ÓëÄÇÀïµÄÍ¼ÔÚÏ¸ ½ÚÉÏÓÐÐ©²î ±ð) ¡£

ÈÈ́ø¼¾·ç Ïµ Í³ µÄÖ÷Ìå ÓÉÒ»̧ö Ïà µ±¿í ¹ã µÄÇøÓò

×é³É , ¸ÃÇøÓòÔÚ¶«Î÷ ·½Ïò ÉÏ´ÓÎ÷ ·ÇÒ»Ö±Ïò ¶«ÑÓÉì

µ½Ó¡¶ÈÄáÎ÷ ÑÇºÍ ËùÂÞÃÅÈºµº , Ïò ÄÏÉìÕ¹µ½Âí´ï ¼Ó

Ë¹¼ÓºÍ ±±°Ä´ó ÀûÑÇ, Ïò ±±Ôò¿ÉÀ©Õ¹µ½Çà²Ø¸ßÔ­ÄÏ

²¿±ßÔµËùÔÚÎ³ ¶È¡£ÔÚÕâ̧ö ¾Þ́ó µÄÇøÓòÖÐ°üÀ¨µÄ¾­

µäÈÈ́ø ¼¾·ç ÓÐÄÏ ÑÇ¼¾·ç [ 18 ,19 ,21] ¡¢Ó¡¶ÈÄáÎ÷ ÑÇ¼¾

·ç [ 18 ,21] ¡¢ÄÏº£ ¼¾·ç [ 20 ,24 ,25] ¡¢°ÄÖÞ¼¾·ç [ 18 ,19 ,21] ¡¢Î÷

±±Ì« Æ½Ñó¼¾·ç [ 26¡«28] ¡¢Î÷ ·Ç¼¾·ç [ 18 ,21 , 22 ,28] ºÍ Ë÷ÂíÀï

2Î÷Ó¡¶ÈÑó¼¾·ç [ 19 ,29] µÈ¡£´ËÍâ , ÈÈ́ø¼¾·ç Ïµ Í³ »¹ °ü

À¨ÈçÄÏÃÀ¼¾·ç Çø[ 30] ¡¢ÖÐÃÀ¼¾·ç Çø[ 31] (×¢: ÎÒÃÇËù

ËãµÃµÄÖÐÃÀ¼¾·ç Çø²» ÔÚÖÐÃÀÂ½µØÉÏ , ¶øÊÇÔÚÆäÎ÷

±ß²»Ô¶µÄ¶«Ì« Æ½ÑóÉÏ) µÈ¡£ÎÒÃÇÍ¬ Ê±½«¶¬¡¢ÏÄÈÈ

´ø·ù ºÏ ´ø ( I TCZ) ÖÐÐÄÏßÒ²±êÔÚÍ¼ 1 ÉÏ , ¿É¼û́Ë

¶þÏßËù°üº¬µÄÇøÓòÕýºÃÓëÈÈ́ø¼¾·ç Ïµ Í³ ÖØºÏ ¡£Õâ

¾ø·ÇÅ¼È»µÄÇÉºÏ , ¶øÊÇÓÉÓÚÍÆ¶¯ ÈÈ́ø¼¾·ç µÄÁ½́ó

ÍÆ¶¯Á¦¼°ÆäÏà »¥×÷ÓÃµÄ±ØÈ»½á¹û [ 32] ¡£ÐÐÐÇÈÈ¶ÔÁ÷

»· Á÷ÊÇÈÈ́ø¼¾·ç µÄ¡° µÚÒ»ÍÆ¶¯ Á¦¡±, µØ±í ÃæÌØÐÔ²î

Òì (º£Â½ÈÈÁ¦ÌØÐÔ²î ÒìÒÔ¼°µØÐÎ¸ß¶ÈµÈ) Ëùµ¼ÖÂ

µÄ×¼¶¨³£ÐÐÐÇ²¨ Îª ¡° µÚ¶þÍÆ¶¯ Á¦ ¡±¡£I TCZ Ëù́ ¦ Î»

ÖÃ¾ÍÊÇÕâÁ½ÖÖÍÆ¶¯ Á¦¹² Í¬ ×÷ÓÃËùÖÂµÄÐÐÐÇÈÈ¶ÔÁ÷

»· Á÷È¦µÄÊµ¼ÊÄÏ±±½çÏß ¡£ÕâÁ½́ó ÍÆ¶¯ Á¦ÔÚ¶«°ëÇò

ºÏ ÅÄ¶øÅäºÏ µÃÒË, ÔÚÎ÷ °ëÇò·´ Ïò ¶øÏà Ïû ´ó °ë , ´Ó

¶øÊ¹µÃÐÐÐÇÈÈ¶ÔÁ÷µÄÉÏ ÉýÖÐÐÄ (¼´¶ÔÓ¦ÓÚÊµ¼Ê

I TCZ µÄÎ» ÖÃ) ÄÏ±±Î» ÒÆµÄ¼¾½Ú±ä»¯ÔÚ¶«°ëÇò¼«Îª

ÏÔÖø, ÔÚÎ÷ °ëÇò·Ç³£ Î¢ Èõ, ½á¹û ÈÈ́ø¼¾·ç ÔÚÑÇ°Ä

ÇøÄÚ×î Îª Ã÷ÏÔ , ÔÚÈÈ́ø¶«Ì« Æ½ÑóºÍ ´ó Î÷ ÑóÔòÊ¢ÐÐ

¡°ÐÅ·ç ¡±¡£µÚ¶þÍÆ¶¯ Á¦µÄ́ æÔÚÊÇÊ¹ÀíÏë µÄÎ³ Ïò ¶Ô³Æ

µÄÈÈ́ ø ÐÐÐÇ¼¾·ç ÔÚÊµ¼ÊÖÐ³Ê ÏÖ³ö ¾ÖÓòÐÔµÄÔ­

Òò[ 32] ¡£

¸±ÈÈ́ø¼¾·ç Ïµ Í³ ÓëÈÈ́ø¼¾·ç Ïµ Í³ Ïà ±È, ÔÚÃæ

»ýÉÏÐ¡µÃ¶à , ÔÚÐÎ×´ÉÏ³ÊÏÁ³¤ µÄ́ ø×´ ·Ö²¼ , ÕâÓë

¸±ÈÈ́ø¸ßÑ¹µÄ¼¾½ÚÐÔÒÆ¶¯ ÓÐÃÜÇÐ¹ØÏµ [ 2 ,4] ¡£¸±ÈÈ́ø

¼¾·ç Ïµ Í³ µÄÖ÷Òª³ÉÔ±ÓÐ¶«ÑÇ¼¾·ç [ 33¡«35] ¡¢±±ÃÀ¼¾

·ç [ 36 ,37] ¡¢±±·Ç¼¾·ç [ 22 ,38] ¡¢ÑØ×ÅÒÁÀȨ̂ßÔ­ºÍ Çà²Ø¸ß

Ô­±±²¿ ±ßÔµµÄÖÐÑÇµØÇøÄÚÂ½¼¾·ç [ 38] ¼°̧ ß Ô­¼¾

·ç [ 33 ,39] ¡¢ÄÏ°Ä´óÀûÑÇ¼¾·ç [ 22] ¡¢ÄÏ·Ç¼¾·ç [ 22 ,38] ¡¢ÒÔ

¼°ÑØ×ÅÄÏ±±Î³ 30¡ã̧½½üµÄº£ÑóÉÏÏÁ³¤ µǾø [ 2 ,4 ] ¡£Öµ

µÃ×¢ÒâµÄÊÇÔÚ̧±ÈÈ́ø¼¾·ç ÖÐ¶«ÑÇ¼¾·ç ÊÇ×î Îª µäÐÍ

µÄ, ·¶ Î§ ×î Îª ¿í ¹ã , ËüÓë30¡ãN ¸½½üµÄ±±Ì« Æ½ÑóÉÏ

¿ÕµÄ̧±ÈÈ́ø¼¾·ç Ïà Áª , ´Ó¶«ÑÇµØÇøÒ»Ö±ÑÓÉìµ½±±

ÃÀÎ÷ º£°¶ , ´Ó¶ø¹¹ ³ÉÒ»̧ö Áª½ÓÁ½̧ö ´ó Â½µÄ»· Á÷Ïµ

Í³ ¡£ÔÚ̧±ÈÈ́ø¼¾·ç ÖÐ, ³ý ÁË¶«ÑÇ¼¾·ç ¡¢±±ÃÀ¼¾·ç

ÒÔ¼°̧ßÔ­¼¾·ç ÑÐ¾¿½Ï¶à , ÆäËû̧ ±ÈÈ́ø¼¾·ç »¹ Ã»ÓÐ

±»Ïµ Í³ µØÑÐ¾¿¹ý ¡£

ÔÚÎÂº®´øÖÐµÄ¼¾·ç ÇøÊÇÈýÀà¼¾·ç Ïµ Í³ ÖÐ·¶ Î§

×îÐ¡µÄ, ÇÒÖ÷Òª³ö ÏÖÔÚ±±°ëÇò, Ëüº­ ¸ÇÁËÈçÔÚÔ¶

¶«µØÇøµÄÔ¶¶«¼¾·ç [ 2 ,4 ,22 ,38] ¡¢°¢ À­ Ë¹ ¼Ó±±²¿ µØ

Çø[ 2 ,4 ,22 ,38] ºÍ ±±¼«²¿·ÖµØÇø[ 2 ,4 ,22 ,38] µÈµÈ¡£ÎÂº®´øÖÐ

µÄ¼¾·ç Ä¿Ç°ºÜÉÙ±»ÉîÈëÌÖÂÛ, ¾¿ÆäÔ­ÒòÊÇÓëÈËÃÇ

µÄ́«Í³ ÈÏÊ¶¼ °́Ñ¼¾·ç ºÍ ¸ÉÊªÖ®¼äµÄÁªÏµ ¾ø¶Ô»¯ ÁË

·Ö²»¿ªµÄ¡£Ramage[ 21] ¾ÍÌØ±ðÇ¿µ÷Ö ³̧ö±ÜÃâ°ÑÌì Æø

Èç¡° ÊªÈóµÄÏÄ¼¾/ ¸ÉÔïµÄ¶¬¼¾¡±×÷Îª ¼¾·ç µÄ±ê×¼,

·ñ Ôò»áÒýÆð»ì ÂÒ¡£¿´À´ , ¶Ô¼¾·ç Õâ̧ö ¹ÅÀÏµÄ̧ ÅÄî

ÐèÒª½øÒ»²½́ Ó¹ÛÄîÉÏ¸üÐÂ¡£

Í¼ 2 °´ ÉÏÊöNCEP/ NCA R ÔÙ·ÖÎö ×ÊÁÏ¼ÆËãºÍ

Í¼ 1 ¸ø³öµÄ¼¾·ç Çø·¶ Î§ ¶ø±ê³ö µÄ¶ÔÁ÷²ã µÍ ²ã ¼¾·ç

ÇøºÍ ·Ç¼¾·ç ÇøµÄ¶¬¡¢ÏÄÊ¢ÐÐ»· Á÷¼°°ëÓÀ¾ÃÐÔÆøÑ¹

Ïµ Í³ µÄ·Ö²¼¡£ÓÉÍ¼¿É¼û, ÔÚÑÇ°Ä·ÇÖÞÈÈ́ø¼¾·ç Çø

µÄ¶¬¼¾(Í¼ 2a) , ÔÚÆä±±°ëÇò²¿·Ö (Ô¼0¡ã¡« 20¡ãN ,

20¡ãW¡«140¡ãE Ö®¼ä) ¾ùÊ¢ÐÐ¶«±±¼¾·ç , ÆäÄÏ°ëÇò

²¿·Ö (Ô¼0¡ã¡«10¡ãS, 20¡«160¡ãE Ö®¼ä) ¾ùÊ¢ÐÐÎ÷ ±±

¼¾·ç ; ÔÚÏÄ¼¾(Í¼ 2b) , Ôò·Ö±ðÊ¢ÐÐÎ÷ ÄÏ¼¾·ç ºÍ

¶«ÄÏ¼¾·ç ¡£ÔÚ¶«ÑÇ̧±ÈÈ́ø¼¾·ç Çø, ¶¬¼¾Ê¢ÐÐÎ÷ ±±

¼¾·ç , ÔÚÓëÈÈ́ø¼¾·ç »ãºÏ ´¦ Ôò·ÖÁÑ³ÉÁ½¹É¼ ¶́«±±

¼¾·ç ºÍ Î÷±±¼¾·ç (Í¼ 2a) ; ¶øÏÄ¼¾ÔòÓÉÎ÷ÄÏ¼¾·ç ºÍ

¶«ÄÏ¼¾·ç [ 40] Á½¹É¼¾·ç »ãºÏ (Í¼ 2b) ¡£ÓÉ́Ë , ´ÓÁ÷

Ïµ µÄ·Ö²¼ÉÏ¿´ , ÈÈ́ø¼¾·ç ÇøÄÚÏà ¶Ô±È½Ïµ¥Ò», ¶ø

¶«ÑÇ̧±ÈÈ́ø¼¾·ç Ôò½ÏÎª ¸´ ÔÓ (±±ÃÀ̧±ÈÈ́ø¼¾·ç Çø

ÒàÊÇÈḉ Ë) ¡£ÓÉÍ¼»¹¿É¼û, Óë¼¾·ç Ïµ Í³ Ïà ÁªÏµ µÄ°ë

ÓÀ¾ÃÐÔÆøÑ¹Ïµ Í³ ´Ó¶¬µ½ÏÄÒªÃ´ÊÇÆäÐÔÖÊ·¢ ÉúÁȨ̈ù

±¾µÄ̧Ä±ä (¼ Ó́Ȩ́ßÑ¹±ä³ÉµÍ Ñ¹»ò·´ Ö®) , ÒªÃ´ÊÇÆä

ÔÚÎ» ÖÃÉÏÓÐÏÔÖøµÄÒÆ¶¯ ¡£ÕâÊÇÒ»̧öÖØÒªµÄÌØÕ÷¡£

412 ¡¡È«Çò¼¾·ç Ïµ Í³ µÄ́ ¹ Ö±·Ö²¼

¼¾·ç ²»½ö½öÊÇ¶ÔÁ÷²ã µÍ ²ã µÄÏÖÏó , Ëü¿ÉÒÔÀ©

Õ¹ µ½¶ÔÁ÷²ã ÉÏ ²ã , ÉõÖÁÔÚÆ½Á÷²ã ¸ü Îª ÏÔ

Öø[ 2 ,4 ,11 ,13 ,15] ¡£½ñÓÃÐÂµÄ×ÊÁÏ ¼ÆËãÆøºò Æ½¾ù·ç ³¡
(1968¡«1996 Äê) ±ê×¼»¯ ¼¾½Ú±äÂÊ½á¹û Ò²ÊÇÕâÑù,

Òò¶øÕâÀï²» ÔÙ̧ø³ö ¸÷²ã µÄÆ½ÃæÍ¼ , ¶øÖ»̧ø³ö ÆäÎ³

Ïò Æ½¾ùµÄ·Ö²¼ (Í¼ 3) ¡£ÓÉÍ¼¿ÉÖª , È«Çò¼¾·ç ÓÐ·Ç

³£ÏÊÃ÷µÄ́ ¹ Ö±½á¹¹ , ¾ßÓÐÏÔÖøµÄÐ±Ñ¹ÐÔ, ²¢ ³ÊÏÖ

³öÄÏ ¡¢±±°ëÇòµÄÒ»¶¨ µÄ²» ¶Ô³ÆÐÔ (ÕâÓëÄÏ±±Á½°ë

Çòº£Â½·Ö²¼ÉÏµÄ²î ÒìÓÐ¹Ø) ,±±°ëÇòµÄ¼¾·ç Ïµ Í³ È·

453
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Í¼2 ¡¡850 hPa ²ãÉÏÈ«Çò¼¾·ç Á÷³¡ ºÍ ·Ç¼¾·ç Á÷³¡ µÄ·Ö²¼¡£ (a) ¶¬¼¾; (b) ÏÄ¼¾¡£Í¼ÖÐH ´ú±í ¸ßÑ¹ , L ´ú±í µÍ Ñ¹ , À¶É«Á÷Ïß ´ú ±í ¶¬¼¾·ç ,

ºì É«Á÷Ïß´ú±í ÏÄ¼¾·ç , ÂÌÉ«Á÷Ïß´ú±í ·Ç¼¾·ç ÇéÐÎ¡£ÕâÀïµÄ¼¾½Ú¾ùÒÔ±±°ëÇòÎª ×¼

Fig1 2 ¡¡Stream line di st ributions of the global monsoon and non2monsoon winds at 850 hPa1 (a) DJF ( boreal winter) ; ( b) JJA ( boreal

summer) 1 H denotes high pressure and L low pressure1 The blue lines represent the boreal winter monsoon st reams , the red ones the bo2

real summer st reams , and the green ones the non2monsoon st reams

±ÈÄÏ°ë ÇòµÄÇ¿ÇÒ·¶ Î§ ¸ü Îª ¿í ¹ã ¡£ÔÚ¶ÔÁ÷²ã µÍ ²ã
(500 hPa ²ãÒÔÏÂ) , È«Çò́æÔÚ4 ¸ö¼¾·ç Çø, ¼ È́È́ø

¼¾·ç ¡¢ÄÏ±±°ëÇò̧±ÈÈ́ø¼¾·ç ¼°±±°ëÇòÎÂº®´ø¼¾·ç

Çø (±¾ÎÄËãµÃµÄÄÏ °ëÇòÎÂ º®´ø ¼¾·ç Çø·¶ Î§ Ì« Ð¡ ,

Òò¶ø±¾ÎÄÂÔÈ¥²»¼Æ) ¡£ÔÚ500 hPa ²ã ÒÔÉÏÈ«Çò½öÓÐ

Á½Ö§¼¾·ç Çø¡£´Ó´¹ Ö±·Ö²¼ÉÏ¿´ , ÄÏ±±°ëÇò̧± ÈÈ́ø

¼¾·ç Ïµ Í³ ÊÇ×î Îª ÉîºñµÄ, ¿ÉÒỐÓ¶ÔÁ÷²ã µÍ ²ã Ò»Ö±

À©Õ¹µ½Æ½Á÷²ã µÍ ²ã , ¾¡¹ÜÔÚ¶ÔÁ÷²ã µÍ ²ã ½ÏÈõÇÒ·¶

Î§ ÏÁÐ¡ , µ«ÆäÇ¿¶ÈºÍ ·¶ Î§ ²»¶Ï Ëæ̧ß¶ÈÔöÇ¿ºÍ ¼Ó́ó ¡£

´ËÍâ , ¸±ÈÈ́ø¼¾·ç Ïµ Í³ µÄ·¶ Î§ ÕýºÃÊÇ¶¬¡¢ÏÄÎ³ Ïò

Æ½¾ùµÄ̧±ÈÈ́ø¸ßÑ¹¼¹Ïß Ö®¼äËù°üÀ¨µÄÇøÓò, ÇÒ̧±

ÈÈ́ø¼¾·ç Ïµ Í³ µÄÇ¿¶ÈÖáÏß ÓëÄêÆ½¾ùµÄ̧ ±ÈÈ́ø¸ßÑ¹

´ø¼¹Ïß»ù±¾ÖØºÏ (Í¼ 3) , ÕâÐ©¶¼±í Ã÷̧±ÈÈ́ø¼¾·ç

ÇøÊÇÓȩ̈±ÈÈ́ø¸ßÑ¹Ïµ Í³ ½ôÃÜÏà ¹ØµÄ¡£

ÈÈ́ø¼¾·ç ´¹ Ö±·Ö²¼µÄÒ»̧ö ÖØÒªÌØÕ÷ÊÇÔÚÈÈ́ø

µØÇø50 hPa ²ãÒÔÏÂÒÔ¹ú ¼ÊÈÕÆÚ±ä̧ ü Ïß ºÍ 500 hPa

553
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Í¼3 ¡¡ÓÉÆøºòÆ½¾ù·ç ³¡ (1968¡«1996 Äê) µÃµ½µÄÈ«Çò±ê×¼»¯¼¾½Ú

±äÂÊ¦Ä3 µÄÎ³ Ïò Æ½¾ù·Ö²¼¡£µÈÖµÏß¼ä̧ô Îª 2 , ÒõÓ°Îª ´ó ÓÚ0 µÄÇø

Óò, ´ÖÊµÏß ¡¢ÐéÏßºÍ µãÏß·Ö±ð±íÊ¾1 ÔÂ¡¢7 ÔÂºÍ ÕâÁ½̧öÔÂÆ½¾ùµÄ

¶«Î÷ ·ç ÁãÏß

Fig1 3 ¡¡ Zonal mean di st ribution of the normalized seasonali ty ¦Ä3

of the climatological wind field (1968 ¡ª1996) 1 The contour inter2

val i s 2 and the shaded areas are above 01 The thick , thin and dot2

ted lines denote the zero li nes of zonal2mean zonal winds in January

and July and those of the average of zonal2mean zonal winds of the

two months , respectively

²ã Îª ·Ö½çÏß³Ê·´ ¶Ô³Æ½á¹¹ ¡£ÕâÒ»µãÔÚÍ¼ 4a ÖÐµÄÈÈ

´øµØÇø (10¡ãS¡« 10¡ãN) ±ê×¼»¯ ¼¾½Ú±äÂÊµÄÆ½¾ùÎ³

Ïò ·Ö²¼ÉÏ·´ Ó³µÃºÜÇå³þ ¡£²»¹ý , ¼ Ế¹ÔÚÈÈ́øµØÇø,

ÈÈ́ø¼¾·ç µÄÇ¿¶ÈºÍ ½á¹¹ ÔÚÄÏ±±°ëÇòÒ²ÓÐÃ÷ÏÔµÄ²»

Í¬ (Í¼4b¡¢c) , ËµÃ÷ÁË¼¾·ç µÄ̧´ ÔÓÐÔºÍ ¶àÑùÐÔ¡£

ÓÉÓÚÒÔÇ°¶ÔÎÂº®´ø¼¾·ç ºÜÉÙÉîÈëÑÐ¾¿, ÕâÀï

µ¥¶ÀÄÃ³öÀ´¶ÔÆä́¹ Ö±½á¹¹ ×öÒ»¼òµ¥·ÖÎö ¡£Í¼ 5 ÊÇ

50¡«70¡ãN Ö®¼ä±ê×¼»¯ ¼¾½Ú±äÂÊµÄÆ½¾ùÎ³ Ïò ·Ö²¼¡£

ÓÉÍ¼¿É¼ûÒ»̧ö ·Ç³£ ÓÐÈ¤µÄÏÖÏó , ¾ÍÊÇÎ» ÓÚ120¡«

180¡ãE µÄ±±°ëÇòÎÂº®´ø¼¾·ç Ïµ Í³ Ïà µ±Éîºñ , ¿ÉÒỐÓ

¶ÔÁ÷²ãÒ»Ö±À©Õ¹µ½Æ½Á÷²ã , ÓëÆ½Á÷²ã¼¾·ç Ïà Í¨ ¡£

5 ¡¡²» Í¬ ¼¾·ç ÇøµÄÄê¼Ê±ä»¯ ¼°ÓëÓêÁ¿
µÄ¹ØÏµ

¡¡ ¡¡ÕâÒ»½ÚÑ¡È¡ÄÏÑÇ¡¢¶«ÑÇ¡¢ÄÏº£ºÍ Î÷ ·ÇµÈ±±°ë

ÇòÖÐËÄ̧ö ¹Ø¼üµÄ¼¾·ç Çø½øÐÐ·ÖÎö , ËüÃÇµÄ·¶ Î§ ·Ö

±ðÊÇÄÏÑÇ¼¾·ç Çø (5¡« 2215¡ãN , 35¡« 9715¡ãE) ¡¢¶«

ÑÇ¼¾·ç Çø (10¡«40¡ãN , 110¡«140¡ãE) ¡¢ÄÏº£¼¾·ç Çø

(0¡ã¡« 25¡ãN , 100 ¡« 125¡ãE) ¡¢Î÷ ·Ç ¼¾·ç Çø ( 5 ¡«

1715¡ãN , 20¡ãW¡« 40¡ãE) ¡£Îª ÁË·½±ãÆð¼û, ½«ÇøÓò

Æ½¾ù¶¯ Ì¬±ê×¼»¯ ¼¾½Ú±äÂÊËù¶¨ ÒåµÄÄÏÑÇÏÄ¼¾·ç Ö¸

Êý (6¡«9 ÔÂ) ¡¢¶«ÑÇÏÄ¼¾·ç Ö¸Êý (6¡«8 ÔÂ) , ÄÏº£

Í¼4 ¡¡Í¬ Í¼3 , µ«Îª Æ½¾ùÎ³ Ïò ´¹ Ö±·Ö²¼ÇéÐÎ ¡£ (a) ÈÈ́øµØÇø (10¡ãS

¡«10¡ãN) ; (b) ÄÏ°ëÇòÈÈ́øµØÇø (10¡ãS¡« 0¡ã) ; (c) ±±°ëÇòÈÈ́øµØ

Çø (0¡ã¡«10¡ãN)

Fig14 ¡¡Same as in Fig1 3 , but for the mean zonal2vertical di st ribu2

tion1 (a) The t ropics (10¡ãS¡ª10¡ãN) ; (b) The t ropics in the South2

ern Hemi sphere ( 10¡ãS ¡ª0¡ã) ; ( c) The t ropics in the Northern

Hemisphere (0¡ã¡ª10¡ãN)

ÏÄ¼¾·ç Ö Ȩ̂ý (5¡«10 ÔÂ) ºÍ ·ÇÖÞÏÄ¼¾·ç Ö Ȩ̂ý (5¡«9

ÔÂ) ·Ö ±ð¼ÇÎª SA SM I ¡¢ EA SM I ¡¢ SCSSM I ºÍ

WA SM I , ÓÃÀ´ÑÐ¾¿¼¾·ç Äê¼Ê±ä»¯ ¼°ÓëÓêÁ¿µÄ¹Ø

Ïµ ¡£SA SM I ¡¢EA SM I ºÍ WA SM I ÊÇÓÃ850 hPa ·ç

³¡ ×ÊÁÏ¼ÆËãµÃµ½, ¶ø SCSSM I ÊÇÓÉ925 hPa ·ç ³¡

×ÊÁÏµÃµ½, ÕâÊÇ̧ù ¾ÝÇøÓòÆ½¾ùµÄ±ê×¼»¯ ¼¾½Ú±äÂÊ

ÃèÊöÕâÐ©µØÇøÓê¼¾ÆðÊ¼Ê±¼äµÄÌØµãÈ·¶¨µÄ[ 5 ] ¡£

511 ¡¡ÄÏÑÇÏÄ¼¾·ç

ÄÏÑÇÏÄ¼¾·ç ÊÇ×î Îª µäÐÍµÄ¼¾·ç ¡£Ä¿Ç°ÒÑÌá ³ö

653



3 ÆÚ
No13

Àî½ Æ̈½µÈ: Ò»̧öÐÂµÄ¼¾·ç Ö Ȩ̂ý¼°ÆäÄê¼Ê±ä»¯ºÍ ÓëÓêÁ¿µÄ¹ØÏµ
L I Jian2Ping , et al1A New Monsoon Index , i ts Interannual Variabili ty and Relation with Monsoon ¡­

Í¼5 ¡¡ Í¬ Í¼4 , µ«Îª 50¡«70¡ãN Î³ ´øÄÚµÄÇéÐÎ

Fig1 5 ¡¡Same as in Fig1 4 , but for the bel t between 50 ¡ª70¡ãN

±í 1 ¡¡²» Í¬ÄÏÑÇÏÄ¼¾·ç Ç¿¶ÈÖ Ȩ̂ýÖ®¼äµÄÏà ¹ØÏµ Êý

Table 1 ¡¡Correlation coeff icients bet ween var ious SASM indices

SASMI WYI M HI A IRI SA SM I1 SASM I2

SA SM I 1100 0172 3 0158 3 0168 3 0188 3 0163 3

WYI 1100 0149 3 0149 3 0165 3 0146 3

M HI 1100 0163 3 0161 3 0108
A IRI 1100 0173 3 0108

SASM I1 1100 0126
SASM I2 1100

×¢: ±íÖÐµÄ¼ÆËãÊÇ»ùÓÚ1958¡«1998 ÄêÆÚ¼ä6¡«9 ÔÂ¼¾½ÚÆ½¾ùÐòÁÐ¡£

3 Ö¸́ ï µ½9919 %ÖÃÐÅË®Æ½µÄÏà ¹ØÏµ Êý¡£SASM I ¡¢SASMI1 ºÍ SA S2

M I2 ·Ö±ðÊÇ850 hPa ÃæÉÏÇøÓò (5¡« 2215¡ãN , 35¡« 9715¡ãE) , (215

¡«20¡ãN , 35¡«70¡ãE) ºÍ (215¡«20¡ãN , 70¡« 110¡ãE) Æ½¾ùµÄ±ê×¼»¯

¼¾½Ú±äÂÊ, WYI [ 41] ÊÇÇøÓò (0¡ã¡« 20¡ãN , 40¡« 110¡ãE) Æ½¾ùµÄ850

hPa ºÍ 200 hPa ÃæÉÏÎ³ Ïò ·ç ÇÐ±ä , M HI [ 42] ÊÇÇøÓò (10¡«30¡ãN , 70

¡«110¡ãE) ÄÚÆ½¾ùµÄ850 hPa ºÍ 200 hPa ÃæÉÏ ¾­Ïò ·ç ÇÐ±ä , A I2

RI [ 10 ,43] ÊÇÈ«Ó¡¶È́ Î ´óÂ½¼¾½ÚÆ½¾ùµÄ½µË®Ö Ȩ̂ý¡£

Note: Calculations in Table 1 are based on the ti me seriesof season2

al means of June ¡ªSeptember during 1958 ¡ª1998. Coeff icients be2

yond the 9919 % confidence level are denoted by ¡° 3 ¡±. South Asian

summer monsoon index ( SASM I) , western South A sian summer

monsoon index (SASM I1) and eastern South Asian summer mon2

soon index ( SASM I2) , the dynamical normalized seasonali ty of

winds at 850 hPa averaged over the domains (5 ¡ª2215¡ãN , 35 ¡ª

9715¡ãE) , (215 ¡ª20¡ãN , 35 ¡ª70¡ãE) and (215 ¡ª20¡ãN , 70 ¡ª110¡ãE) ,

respectively. WYI [ 41] , t he zonal wind shear between 850 hPa and

200 hPa averaged over the region ( 0¡ã¡ª20¡ãN , 40 ¡ª110¡ãE) .

M HI [ 42] , t he meridional wind shear between 850 hPa and 200 hPa

averaged over the area (10 ¡ª30¡ãN , 70 ¡ª110¡ãE) . All Indian Rain2

f all Index or A IRI [ 10 ,43] , t he seasonally averaged precipi tation over

the Indian subcontinent f rom June to September.

ºÜ¶àºÃµÄÄÏ ÑÇÏÄ ¼¾·ç Äê¼Ê±ä»¯ µÄÇ¿¶ÈÖ¸Êý , Èç

Webster ºÍ Yang Ö¸Êý ( W YI) [ 41] , ¼¾·ç Hadely

»· Á÷Ö¸Êý ( M HI ) [ 42] , È«Ó¡¶È½µË®Ö¸Êý ( A I2

RI) [ 10 ,43] ºÍ ¶ÔÁ÷Ö Ȩ̂ý (CI) [ 44] µÈµÈ¡£±í 1 ¸ø³ö ±¾ÎÄ

Ìá ³öµÄÄÏÑÇÏÄ¼¾·ç Ö¸ÊýÓëÆäËûÖ¸ÊýµÄÏà ¹ØÏµ Êý¡£

ÓÉ±í ¿É¼û, ÄÏ ÑÇÏÄ ¼¾·ç Ö¸Êý SA SM I Óë W YI ,

M HI ºÍ A IRI Ö¸ÊýÖ®¼ä¶¼ÓÐºÜºÃµÄÕýÏà ¹Ø¹ØÏµ ,

ÇÒÄÏÑÇÏÄ¼¾·ç Ö Ȩ̂ý SA SM I ÓëÈ«Ó¡¶È½µË®Ö¸Êý A I2

RI µÄÕýÏà ¹Ø¹ØÏµ Ã÷ÏÔÒªºÃÓÚW YI ºÍ M HI Á½̧ö Ö¸

Êý , ÕâËµÃ÷ÎÒÃÇÌá ³öµÄÄÏÑÇÏÄ¼¾·ç Ö¸Êý SA SM I ÔÚ

ÃèÊöÓ¡¶ÈÏÄ¼¾·ç ½µË®Äê¼Ê±ä»¯ ·½Ãæ̧ü ÓÅ¡£¶øÇÒ,

´ÓÈ«Ó¡¶È½µË®Ö¸Êý¡¢ÄÏÑÇÏÄ¼¾·ç Ö¸ÊýÓëÏÄ¼¾Ó¡¶È

½µË®³¡ µÄÏà ¹ØÍ¼ (Í¼ 6a¡¢b) ¿É¼û, Á½ÕßµÃµ½µÄÓ¡

¶ÈÏÄ¼¾·ç ÇøÄÚ½µË®Ïà ¹ØÐÍÊÇ·Ç³£ Ïà ËÆµÄ, ÏÔÖøµÄ

ÕýÏà ¹ØÇøÎ» ÓÚÓ¡¶È́óÂ½ÉÏ (Í¼ 6a¡¢b) ¡£

ÄÏÑÇÏÄ¼¾·ç Çø¿ÉÄÜ°üº¬Á½̧ö Ïà ¶Ô¶ÀÁ¢µÄ·ÖÁ¿,

¼ ḈøÓò (215¡«20¡ãN , 35¡« 70¡ãE) ºÍ (215¡« 20¡ãN ,

70¡«110¡ãE) , ·Ö±ð³ÆÎª ÄÏÑÇÎ÷ ÇøºÍ ¶«Çø, ÕâÁ½̧ö

ÇøÄÚµÄÏÄ¼¾·ç ÓëÓ¡¶ÈÏÄ¼¾½µË®ÓÐ²» Í¬ µÄ¹ØÏµ ºÍ ×÷

ÓÃ¡£ÉÏÊöÁ½̧ö ÇøÓòÆ½¾ùµÄ±ê×¼»¯ ¼¾½Ú±äÂÊÖ¸ÊýµÃ

µ½ÄÏÑÇÎ÷ ÇøºÍ ¶«ÇøÏÄ ¼¾·ç Ç¿¶ÈÖ¸Êý , ·Ö±ð¼ÇÎª

SA SM I1 ºÍ SA SM I2¡£Èç±í 1 ËùÊ¾, ÄÏÑÇÎ÷ÇøºÍ ¶«

ÇøÏÄ¼¾·ç Ç¿¶ÈÖ¸Êý SA SM I1 ºÍ SA SM I2 Ö®¼äµÄÏà

¹ØºÜÈõ, SA SM I1 ÓëW YI , M HI ¼°A IRI Ö®¼äÓÐ

ºÜÇ¿µÄÕýÏà ¹Ø , µ« SA SM I2 ÓëM HI ºÍ A IRI µÄÏà

¹Ø·Ç³£Ð¡ (¡«0108) , ÕâÓëWang ºÍ Fan[ 35] µÄ½áÂÛ

Ò»ÖÂ¡£ÕâËµÃ÷SA SM I1 ºÍ SA SM I2 ÓëÄÏÑÇµØÇøÏÄ

¼¾¼¾·ç ½µË®³¡ Ö®¼äÓÐ½ØÈ»²» Í¬ µÄ¹ØÏµ ¡£ÄÏÑÇÎ÷ Çø

ÏÄ¼¾·ç Ç¿¶ÈÖ¸Êý SA SM I1 ÓëÏÄ¼¾½µË®³¡ µÄÏÔÖøÕý

Ïà ¹ØÇøÎ» ÓÚÓ¡¶ÈÖÐ²¿ ºÍ ±±²¿ ÒÔ¼°ÃÏ ¼ÓÀ­Íå µØÇø
(Í¼ 6c) , ¶øÄÏÑÇ¶«ÇøÏÄ¼¾·ç Ç¿¶ÈÖ¸Êý SA SM I2 Óë

ÏÄ¼¾½µË®³¡ µÄÏÔÖø̧º Ïà ¹ØÇø·Ö²¼ÔÚ́Ó°¢À­²®º£´©

¹ý ÈÈ́ø±±Ó¡¶ÈÑóÖ±µ½Ó¡¶ÈÄáÎ÷ ÑÇºÍ ÂíÀ´Î÷ ÑÇµÈ¹ã

´óµØÇø (Í¼ 6d) ¡£Òò́Ë , ÓëSA SM I Ïà ¹ØµÄÄÏÑÇµØ

ÇøÏÄ¼¾½µË®Òì³£ µÄ·Ö²¼³ÊÏÖ³ö Ò»̧ö ÄÏ2±±Å¼¼«ÐÍ
(Í¼ 6b) ¡£

Í¼ 7a¡¢b¡¢c ·Ö±ð¸ø³ö ÄÏÑÇÏÄ¼¾·ç Ö¸Êý SA S2

M I ¡¢ÄÏÑÇÎ÷ÇøÏÄ¼¾·ç Ö¸Êý SA SM I1 ºÍ ÄÏÑÇ¶«ÇøÏÄ

¼¾·ç Ö Ȩ̂ý SA SM I2 µÄÄê¼Ê±ä»¯ ¡£×Ô1950 ÄếúÒÔÀ´

ÖÁ1980 Äế ú , ÄÏ ÑÇÏÄ¼¾·ç Ö¸Êý³ÖÐø¼õÈõ, ²¢ ÔÚ

1970 ÄếúÖÐÆÚ·¢ ÉúÁËÒ»́Î Äế ú ¼Ê±ä»¯ , ÓÉÇ¿ÄÏÑÇ

ÏÄ¼¾·ç ½×¶Î ±äÎª ÈõÏÄ¼¾·ç ½×¶Î ¡£½ü20 ÄêÀ´ÄÏÑÇÏÄ

¼¾·ç Ö Ȩ̂ýÓÖ³Ê×ßÇ¿Ç÷ÊÆ, ±í Ã÷Ó¡¶ÈÏÄ¼¾·ç ½µË®Ç¿

¶ÈÓÐÉÏÉýÇ÷ÊÆ¡£ÄÏÑÇÎ÷ ÇøÏÄ¼¾·ç Ö¸Êý SA SM I1 µÄ

±ä»¯ÓëSA SM I ·Ç³£ ½Ó½ü, Ö»ÊÇ½ü20 ÄêÀ´µÄÔöÇ¿

Ç÷ÊÆ±ÈSA SM I ¸ü Ã÷ÏÔ ¡£ÄÏ ÑÇ¶«ÇøÏÄ ¼¾·ç Ö¸Êý
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Í¼6 ¡¡ÄÏÑÇÏÄ¼¾(6¡«9 ÔÂ) ½µË®³¡ Óë (a) È«Ó¡¶È½µË®Ö Ȩ̂ý[ 10 ,43] A IRI , (b) ÄÏÑÇÏÄ¼¾·ç Ö¸Êý SASM I , (c) ÄÏÑÇÎ÷ ÇøÏÄ¼¾·ç Ö¸Êý SA SM I1 ºÍ

(d) ÄÏÑÇ¶«ÇøÏÄ¼¾·ç Ö Ȩ̂ýSASA MI2 µÄÏà ¹Ø (1979¡«1997 Äê) ¡£ÒõÓ°±íÊ¾́ï µ½95 % ÖÃÐÅ¶ÈµÄÇøÓò

Fig1 6 ¡¡Correlation maps between the seasonal (June ¡ªSeptember) rainfall (1979¡«1997) and (a) A IRI [ 10 ,43] , (b) SASMI , (c) SASM I1 , and

(d) SA SM I21 The shaded areas indicate signif icant at the 95 % confidence level

SA SM I2 , ÔÚ½ü30 ÄêÀ´Ò»Ö±³ÊÏÖÈõ¼¾·ç ½×¶Î ,

±í Ã÷ÔÚÕâÒ»ÆÚ¼ä±±°ë ÇòÈÈ́ø Ó¡¶ÈÑóµØÇøµÄÏÄ ¼¾

½µË®³ÖÐøÆ«¶à¡£¸ù ¾ÝÄÏÑÇÏÄ¼¾·ç Ö¸Êý SA SM I µÄ

Æ×·ÖÎö ( Í¼ÂÔ) ±í Ã÷, SA SM I Ã»ÓÐÌØ±ðÃ÷ÏÔµÄ

ÖÜÆÚ, Ö»ÊḈæÔÚ3 Äê¡¢8 Äê¡¢30¡« 40 ÄêµÄÖÜÆÚ

Æ×·å ¡£

512 ¡¡¶«ÑÇÏÄ¼¾·ç

¶«ÑÇÏÄ¼¾·ç ²» Í¬ ÓÚÈÈ́ø¼¾·ç , ÊÇÊôÓÚ̧± ÈÈ́ø

¼¾·ç ÐÔÖÊ[ 34 ,35 ,45 ,46] (ÕâÀïËùËµµÄ¶«ÑÇ¼¾·ç ÊÇ²» °ü

À¨ÄÏ º£ ¼¾·ç ) ¡£Í¼ 8a¡¢b ¸ø ³ö ¶«ÑÇÏÄ ¼¾·ç Ö¸Êý

EA SM I ÓëÖÐ¹úºÍ ¶«ÑÇÏÄ¼¾½µË®³¡ µÄÏà ¹Ø·Ö²¼ , ±í

Ã÷¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EA SM I Óë³¤½­ÖÐÏÂÓÎµØÇøÏÄ¼¾

½µË®³ÊÏÖÏÔÖøµÄ̧ º Ïà ¹Ø¹ØÏµ , ¼ ¶́«ÑÇÏÄ¼¾·ç Æ«Ç¿

Ê±, ³¤½­ÖÐÏÂÓÎµØÇøÏÄ ¼¾½µË®Æ«¶à , ·´ Ö®ÒàÈ»¡£

ÕâËµÃ÷¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EA SM I ¿ÉÒÔºÜºÃµØ·´ Ó³³¤

½­ÖÐÏÂÓÎµØÇøÏÄ¼¾½µË®µÄÄê¼Ê±ä»¯ ¡£´ËÍâ , ¶«ÑÇ

ÏÄ¼¾·ç Ö¸Êý EA SM I Óë¶«ÑÇÏÄ¼¾½µË®µÄÏà ¹ØÍ¼ÉÏ

(Í¼ 8b) Çå³þ ÏÔÊ¾³ö Ì« Æ½Ñó2ÈÕ±¾Ò£Ïà ¹ØÐÍ ·Ö

²¼[ 47¡«49] , ÇÒEA SM I Óë·ÆÂÉ±öÁÚ½üº£ÓòºÍ Î÷ Ì« Æ½

ÑóÅ¯³ØµØÇøµÄ¶ÔÁ÷»î ¶¯ ÓÐ×î Ç¿µÄÕýÏà ¹Ø , Òò́Ë ,

¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EA SM I Ò²¿ÉÒÔºÜºÃµØ·´ Ó³̧ ÃµØÇø

ÏÄ¼¾¶ÔÁ÷»î ¶¯Ç¿¶ÈµÄ±ä»¯ ¡£

Í¼ 9 ¸ø³ö ¶«ÑÇÏÄ¼¾·ç Ö¸Êý EA SM I µÄÊ±¼äÐò

ÁÐ, ±íÃ÷¶«ÑÇÏÄ¼¾·ç Ç¿¶ÈÓÐºÜÇ¿µÄÄê¼Ê±ä»¯ [ 50¡« 53]

ºÍ Äếú¼Ê±ä»¯ , ÌØ±ðÊÇ×Ô1950 Äếú ÒÔÀ´ÖÁ½ñ, ¶«

ÑÇÏÄ¼¾·ç Ö¸Êý³ÊÏß ÐÔ¼õÈõÇ÷ÊÆ, ÔÚ20 ÊÀ¼Í 80 ºÍ

90 Äếú¶«ÑÇÏÄ¼¾·ç Ç¿¶ÈºÜÈõ, ¶øÕâÒ»½×¶Î Àï³¤ ½­

ÖÐÏÂÓÎµØÇøÏÄ ¼¾½µË®Æ«¶à¡£Æ×·ÖÎö ½á¹û ( Í¼ÂÔ)

Ö ³̧ö , ¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EA SM I ÓÐ2¡«3 ÄêºÍ 10 Äê

×óÓÒµÄÆ×·å , ¼ ¾́ßÓÐÒ»¶¨ µÄ×¼Á½ÄêÕñµ´ ºÍ Äế ú ¼Ê

Õñµ´ÌØÕ÷¡£

Í¼ 10 ÊÇ¶«ÑÇÏÄ¼¾·ç Ö¸Êý EA SM I ÓëÏÄ¼¾È«Çò

º£±í ÎÂ¶ÈµÄÏà ¹ØÍ¼¡£Í¼ÖÐÏÔÊ¾, ¶«ÑÇÏÄ¼¾·ç Ö¸Êý

ÓëÎ÷ Ì« Æ½ÑóÅ¯³Ø¡¢ÄÏº£ÒÔ¼°ÈÈ́øÓ¡¶ÈÑóµØÇøµÄº£
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Í¼7 ¡¡ÄÏÑÇ (a) , ÄÏÑÇÎ÷Çø (b) ºÍ ÄÏÑÇ¶«Çø (c) ÏÄ¼¾·ç Ö¸Êý SASM I ¡¢SASM I1 ºÍ SASA MI2 µÄ±ê×¼»¯ Ê±¼äÐòÁÐ (1948¡« 2003

Äê) ¡£Í¼ÖÐ́ÖÊµÏßÊÇ9 Äȩ̂ßË¹ÂË²¨ ÇúÏß

Fig1 7 ¡¡Normalized time seriesof the of (a) the SA SM I , SASM I1 and SA SM I2 (1948 ¡ª2003) . The thick solid lines indicate 92year

Gaussian2type fil tered values

ÎÂÓÐ́ó·¶ Î§ ÏÔÖø̧º Ïà ¹Ø , Ò²¼ Ó́ë́ó Å¯³ØµÄº£ ÎÂÒì

³£ÓÐÃÜÇÐ¹ØÏµ ¡£µ±́ óÅ¯³ØµØÇøÏÄ¼¾º£ÎÂÒì³£Å¯Ê±,

¶«ÑÇÏÄ¼¾·ç Æ«Èõ, ·´ Ö®, µ±́ ó Å¯³ØµØÇøÏÄ¼¾º£ ÎÂ

Òì³£ÀäÊ±, ¶«ÑÇÏÄ¼¾·ç ÔòÆ«Ç¿¡£ÁíÍâ , Ò»̧ö ÕýÏà

¹ØÇøÎ» ÓÚ»Æº£ ¡¢ÈÕ±¾º£¼°ÈÕ±¾ÒÔ¶«µÄÌ« Æ½ÑóµØÇø
(Í¼ 10) ¡£

513 ¡¡ÄÏº£ÏÄ¼¾·ç

ÄÏº£¼¾·ç ÊÇÑÇ°Ä¼¾·ç Ïµ Í³ ÖÐÒ»̧ö Ê®·ÖÖØÒªµÄ
³ÉÔ±[ 20 ,23¡«25] , ×î ½üµÃµ½ºÜ´ó µÄ¹Ø×¢[ 25 ,50] ¡£Í¼ 11

ÊÇÄÏº£ÏÄ¼¾·ç Ö¸Êý SCSSM I ÓëÈ«ÇòÏÄ¼¾½µË®µÄÏà

¹Ø·Ö²¼ , ¿É¼û, ÔÚ±±°ëÇòÏÄ ¼¾, SCSSM I ÓëÎ÷ Ì«

Æ½ÑóÅ¯³Ø¡¢10¡«25¡ãN µÄ±±Ì« Æ½Ñó¡¢ÄÏÃÀ¼¾·ç ÇøºÍ

¶«ÄÏÌ« Æ½ÑóµÈµØÇøµÄ½µË®¶¼ÓÐ́ó ·¶ Î§ ÏÔÖøÕýÏà ¹Ø ,

¶øÓë́Ó°¢À­²®º£ºá¿çÈÈ́øÓ¡¶ÈÑóµ½Ó¡¶ÈÄáÎ÷ ÑÇºÍ

ÂíÀ´Î÷ÑÇµÄ¹ã´óµØÇø¡¢ÖÐÃÀµ½¼ÓÀÕ±Èº£ÒÔ¼°10¡«

20¡ãN µÄ±±́ ó Î÷ ÑóºÍ »· ÈÆ°Ä´óÀûÑÇÎ÷ ÄÏÓ¡¶ÈÑóµØÇø

ÓÐºÜºÃµÄ̧ º Ïà ¹Ø¡£Õâ̧ö Ç¿µÄÒ£Ïà ¹ØÐÍËµÃ÷ÄÏº£¼¾

·ç Ö Ȩ̂ýÓëÈ«Çò̧÷º£ÇøÏÄ¼¾½µË®Òì³£ ÓÐ½ÏºÃµÄ́ ó ·¶

Î§ Í³ ¼ÆÏà ¹Ø¹ØÏµ ¡£

ÓÉÍ¼ 12 ¿ÉÖª , ÄÏº£ÏÄ¼¾·ç Ö Ȩ̂ý SCSSM I ÓëÏÄ

¼¾È«Çòº£Æ½ÃæÆøÑ¹µÄÍ¬ Ê±Ïà ¹ØÍ¼ÖÐ́æÔÚÒ»̧ö ÏÔÖø

µÄÈ«Çò³ß¶ÈÒ£Ïà ¹ØÐÍ ¡£ÔÚÇ¿ (Èõ) µÄÄÏº£¼¾·ç Ê±,

´óÆøÖÊÁ¿·¢ Éú́ ó ·¶ Î§ µÄ×ªÒÆÒÔÖÁÓÚº£Æ½ÃæÆøÑ¹ÔÚ
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Í¼8 ¡¡¶«ÑÇÏÄ¼¾·ç (6¡«8 ÔÂ) Ö Ȩ̂ý EASM I Óë (a) ÖÐ¹ú (1958¡«1999 Äê) ¡¢ (b) ¶«ÑÇ (1979¡«1997 Äê) ÏÄ¼¾½µË®µÄÏà ¹Ø¡£ÒõÓ°±í Ê¾́ï µ½

95 % ÖÃÐÅ¶ÈµÄÇøÓò

Fig1 8 ¡¡Correlation maps between the summer (JJA) East Asian monsoon index ( EASMI) and (a) precipi tation over China (1958 ¡ª1999) ,

and (b) precipi tation over t he East Asia (1979 ¡ª1997) 1 The shaded areas indicate signif icant at the 95 % confidence level

Í¼9 ¡¡Í¬ Í¼7 , µ«Îª ¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EA SM I

Fig19 ¡¡Same as in Fig1 7 , but for the EASM I

¼ º̧õÕû̧öÌ« Æ½ÑóÒì³£¼õÉÙ (Ôö¼Ó) , ÔÚÕû̧ö Ó¡¶ÈÑó

ºÍ ±±ÃÀ2́ óÎ÷ÑóµØÇøÒì³£Ôö¼Ó(¼õÉÙ) ¡£

ÄÏº£ÏÄ ¼¾·ç Ö¸Êý SCSSM I µÄÊ±¼äÐòÁÐ ( Í¼

13) ±í Ã÷, ÔÚ1955 ÄêÇ°ÄÏ º£ ÏÄ¼¾·ç Ç¿¶ÈÃ÷ÏÔ½Ï

Ç¿, Ö®ºóÒ»Ö±µ½1970 Äếú±í ÏÖ»ù±¾Õý³£ , µ«½øÈë

1980 ÄếúÖÁ½ñ, ÄÏº£ ÏÄ¼¾·ç Ö¸Êý́ ¦ ÓÚÒ»̧ö ¸º Î» Ïà

½×¶Î , ÌØ±ðÊÇ×î ½ü10 ÄêÆäÇ¿¶È́ ï µ½½ü50 ÄêÀ´µÄ

×îÈõÆÚ¡£

514 ¡¡·ÇÖÞÏÄ¼¾·ç

·ÇÖÞÏÄ¼¾·ç ÓëÆäËû¼¾·ç Ïµ Í³ ´æÔÚµÄÒ»̧ö Ã÷ÏÔ

²»Í¬µÄµØ·½ÊÇËüÓÉÏÔÖøµÄÄế ú ¼ÊÊ±¼ä³ß¶È±ä»¯ Ëù

¿ØÖÆ(Í¼ 14) ¡£ÔÚ1967 Äê×óÓÒ·ÇÖÞÏÄ¼¾·ç Ç¿¶È·¢

ÉúÁËÒ»́Î Ç¿µÄÄế ú ¼ÊÍ» ±ä , ÔÚ́ËÖ®Ç° , ·ÇÖÞÏÄ¼¾

·ç Ö Ȩ̂ý́ ¦ ÓÚÇ¿µÄÕýÎ» Ïà Ê±ÆÚ, Ö®ºó , Ôò³ÖÐøÁË³¤

´ï ½ü40 ÄêµÄÈõÏÄ¼¾·ç ½×¶Î ¡£ÕấÎ Äếú ¼ÊÍ» ±ä¿ÉÄÜ

¶Ô·ÇÖÞÈö¹þÀ­µØÇø×Ô1960 ÄếúÄ©ÆÚÖÁ½ñ·¢ ÉúµÄ³Ö

Ðø̧ÉºµÓÐ¹Ø¼üÐÔµÄ×÷ÓÃ¡£¼ÆËã±í Ã÷, ·ÇÖÞÏÄ¼¾·ç

Ö Ȩ̂ý WA SM I ÓëÈö¹þ À­µØÇøÏÄ¼¾Æ½¾ù½µË®Ö®¼ä́æ

ÔÚºÜ¸ßµÄÕýÏà ¹Ø , 1958¡« 1998 Äê¼äÁ½ÕßµÄÏà ¹ØÏµ

Êý̧ ß´ï 0176 (Í¼ÂÔ) ¡£´Ó·ÇÖÞÏÄ ¼¾·ç Ö¸Êý A SM I

Óë·ÇÖÞÏÄ¼¾½µË®³¡ µÄÏà ¹Ø·ÖÎö ¿ÉÖª (Í¼ 15) , ÏÔÖø

µÄÕýÏà ¹ØÇøÎ» ÓÚ10¡«20¡ãN Ö®¼äµÄ·ÇÖÞ́ÓÎ÷ µ½¶«µÄ

¹ã´óµØÇø, ÕýºÃ°üº¬Èö¹þ À­¸ÉºµµØÇø¡£ÕâËµÃ÷·Ç

ÖÞÏÄ¼¾·ç µÄÇ¿¶È±ä»¯ ¶ÔÈö¹þ À­µØÇøµÄÏÄ¼¾½µË®»á

ÓÐºÜ´ó Ó°Ïì ¡£̧ù ¾ÝÇ¿ÈõÏÄ ¼¾·ç Äê925hPaÃæÉÏ Ë®

ÆûÍ¨ Á¿µÄºÏ ³É·ÖÎö ( Í¼ÂÔ) ¿ÉÖª , ÔÚ·ÇÖÞÏÄ ¼¾
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Í¼10 ¡¡¶«ÑÇÏÄ¼¾·ç Ö Ȩ̂ý EASM I ÓëÏÄ¼¾È«Çòº£±í ÎÂ¶ÈµÄÏà ¹Ø (1948¡«2001 Äê) ¡£ÒõÓ°±íÊ¾́ï µ½95 % ÖÃÐÅ¶ÈµÄÇøÓò

Fig1 10 ¡¡Correlation map between the EASM I and global summer surface sea temperature (SST) (1948 ¡ª2001) 1 The shaded areas in2

dicate signif icant at the 95 % confidence level

Í¼11 ¡¡Í¬ Í¼10 , µ«Îª ÄÏº£ÏÄ¼¾·ç (5¡«10 ÔÂ) Ö Ȩ̂ýSCSSM I ºÍ È«ÇòÏÄ¼¾½µË®³¡ (1979¡«1997 Äê)

Fig111 ¡¡Same as in Fig1 10 , but for the South China Sea summer (May ¡ªOctober) monsoon index (SCSSM I) and summer global precipi2

tation (1979 ¡ª1997)

·ç ³ÖÐøÈõµÄÊ±ÆÚ( 1968¡« 2003 Äê) , ·ÇÖÞ¼¾·ç

ÇøÊÇÏÔÖøµÄ¶«±±·ç Òì³£ , ´Ó´ó Î÷ Ñó½øÈëµ½Èö¹þ

À­µØÇøµÄË®ÆûÍ¨ Á¿±ÈÕý³£ Æøºò Äê·Ý ¼õÉÙÁË́ó Ô¼

40 %¡« 60 %×óÓÒ, ¶øÔÚ·ÇÖÞÏÄ ¼¾·ç ³ÖÐøÇ¿µÄÊ±

ÆÚ(1948¡« 1966 Äê) , ·ÇÖÞ¼¾·ç ÇøÊÇÏÔÖøµÄÎ÷

ÄÏ·ç Òì³£ , ´Ó´ó Î÷ Ñó½øÈëµ½Èö¹þ À­µØÇøµÄË®Æû

Í¨ Á¿Ôö¶à , ´ó Ô¼±ÈÕý³£ Æøºò Äê·Ý Ôö¼Ó40 %¡«

80 %¡£Õâ̧ö ÊÂÊµ±í Ã÷³ÖÐøÈõµÄ·ÇÖÞÏÄ ¼¾·ç ¿ÉÒÔ

µ¼ÖẤÓ´ó Î÷ Ñóµ½Èö¹þ À­µØÇøµÄË®ÆûÍ¨ Á¿µÄ³ÖÐø

¼õÉÙ, ´Ó¶ø , ¹©¸ø ¸ÃµØÇøÖÂÓêµÄË®ÆûÊÇÑÏÖØ²»

×ãµÄ¡£´ËÍâ , ·ÇÖÞÏÄ ¼¾·ç Ö¸ÊýÓë°Í »ùË¹ Ì¹ ¡¢Ó¡

¶ÈÎ÷ ±±¡¢°¢ ¸» º¹ ÄÏ ²¿ ºÍ ÒÁÀÊ¶«ÄÏ µÈµØÇøµÄÏÄ ¼¾

½µË®Ò²ÓÐ́ó ·¶ Î§ µÄÏÔÖøÕýÏà ¹Ø ( Í¼ÂÔ) , ËµÃ÷·Ç

ÖÞÏÄ¼¾·ç Ç¿¶ÈÒ²Óë·¢ ÉúÔÚÕâÐ©µØÇøµÄÏÄ ¼¾³ÖÐø

¸ÉºµÓÐÒ»¶¨ ¹ØÁª ¡£
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Í¼12 ¡¡Í¬ Í¼11 , µ«Îª º£Æ½ÃæÆøÑ¹ (1958¡«1997 Äê) ¡£¸ÃÍ¼ÏÔÊ¾³öÔÚÇ¿µÄÄÏº£ÏÄ¼¾·ç Òì³£Ê±ÆÚÈ«Çò́óÆøÖÊÁ¿·¢ ÉúÁË́ó·¶ Î§ ×ªÒÆ

Fig1 12 ¡¡Same as in Fig1 11 , but for sea level pressure (1958 ¡ª1997) 1 The map shows that global shif t s of atmospheric mass take

place during st rong SCSSM anomalies period

Í¼13 ¡¡Í¬ Í¼7 , µ«Îª ÄÏº£ÏÄ¼¾·ç Ö Ȩ̂ýSCSSM I

Fig113 ¡¡Same as in Fig1 7 , but for the SCSSM I

Í¼14 ¡¡Í¬ Í¼7 , µ«Îª Î÷ ·ÇÏÄ¼¾·ç (5¡«9 ÔÂ) Ö Ȩ̂ýWA SM I

Fig1 14 ¡¡Same as in Fig1 7 , but for the West Af rican summer (May ¡ªSeptember) monsoon index (WASM I)
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Àî½ Æ̈½µÈ: Ò»̧öÐÂµÄ¼¾·ç Ö Ȩ̂ý¼°ÆäÄê¼Ê±ä»¯ºÍ ÓëÓêÁ¿µÄ¹ØÏµ
L I Jian2Ping , et al1A New Monsoon Index , i ts Interannual Variabili ty and Relation with Monsoon ¡­

Í¼15 ¡¡Í¬ Í¼11 , µ«Îª Î÷ ·ÇÏÄ¼¾·ç Ö Ȩ̂ýASM I ºÍ ·ÇÖÞÏÄ¼¾(5¡«9 ÔÂ) ½µË®³¡

Fig1 15 ¡¡Same as in Fig1 11 , but for the WASM I and summer (May ¡ªSeptember) Af rica precipi tation

6 ¡¡Ð¡½áÓëÌÖÂÛ

±¾ÎÄÊ¹ÓÃÏÔÖøÐÔ»· Á÷±ê×¼»¯ ¼¾½Ú±äÂÊ¦Ä3 =

¦Ä- 2 > 0À´¶¨ Òå¼¾·ç Çø, ÓÃNCEP/ NCA R ÔÙ·ÖÎö

850 hPa ÆøºòÆ½¾ù·ç ³¡ (1969¡« 1996 Äê) ½øÐÐ¼Æ

Ëã, µÃµ½µÄ½á¹û º­ ¸ÇÁËÆù½ñ¹ú ÄÚÍâ ËùÖ ³̧ö µÄÈ«Çò

ËùÓÐ¼¾·ç Çø (µ«±ÈÔøÇì´æµÈ[ 2 ,4 ] µÄ¼¾·ç Çø·¶ Î§ ÂÔ

Ð¡ , Ò²ÐíÊÇÓÉÓÚËãµã²» Í¬ ºÍ ×ÊÁÏ²» Í¬ ËùÖÂ) ¡£µÃµ½

µÄÈÈ́ø¼¾·ç ÇøÕýºÃÔÚ¶¬ºÍ ÏÄ¼¾I TCZ Î» ÖÃËù¼ÐµÄ

·¶ Î§ ÄÚ, Ò²½øÒ»²½´ÓÁí Ò»̧ö ½Ç¶ÈÖ¤ÊµÁËÔøÇì´æ

µÈ[ 32] Ö ³̧öµÄÈÈ́ø¼¾·ç µÄ±¾ÖÊÊÇÓÉÓÚÌ« Ñô·ø ÉäµÄ¼¾

½Ú±ä»¯ºÍ ÄÏ±±Á½°ëÇòÏà »¥×÷ÓÃËùÖÂµÄÏÖÏó ¡£

·ÂÕÕ¦Ä3 , ±¾ÎÄÊ¹ÓÃÀî½¨Æ½ºÍ ÔøÇì´æ[ 3] ½ Ò̈éµÄ

¶¯ Ì¬ ·ç ³¡ ±ê×¼»¯ ¦Ä3
m =¦Äm - 2 ×÷Îª ¸÷ Äê¼¾·ç Ö¸Êý ,

¼ÆËãÁȨ̈÷Ö÷Òª¼¾·ç ÇøÇøÓòÆ½¾ùµÄ¦Ä3 µÄÄê¼Ê±ä»¯ ,

µÃµ½ÄÏÑÇºÍ ¶«ÑÇÁ½¼¾·ç Çø×Ô20 ÊÀ¼Í 70 Äếú ÖÐÆÚ

Æð¡¢ÄÏº£¼¾·ç ×Ô80 Äế ú ÆðºÍ Î÷ ·Ç¼¾·ç ×Ô1967 Äê

Æð¶¼ÓÐ²» Í¬ ³Ì ¶ÈµÄ³¤ ÆÚ¼õÈõÇ÷ÊÆ, ÓÈÒÔÎ÷ ·Ç¼¾·ç

Îª Éõ¡£Î÷ ·Ç¼¾·ç Ö¸ÊýºÍ ÄÏÑÇ¼¾·ç Ö¸ÊýÓëµ±µØÓêÁ¿

³ÊÏÔÖøÕýÏà ¹Ø , ¶«ÑÇ¼¾·ç Ö¸ÊýÓëÖÐ¹ú ºÍ ¶«ÑÇÓêÁ¿

µÄ¿Õ¼ä·Ö²¼ÓÐÒ»¶¨ µÄÍ³ ¼ÆÏà ¹Ø½á¹¹ , ¶øÄÏº£¼¾·ç

Ö Ȩ̂ýÔòÓëÈ«Çò̧÷º£ÇøÏÄ¼¾½µË®ºÍ º£Æ½ÃæÆøÑ¹Òì³£

ÓÐ½ÏºÃµÄ́ó·¶ Î§ Í³ ¼ÆÏà ¹Ø¡£

Ó¦̧ ÃÖ ³̧ö , ±¾ÎÄÖ»ÓÃ¦Ä3 ºÍ ¦Ä3
m À´ÑÐ¾¿¼¾·ç ¼°

ÆäÄê±ä¡£ÔøÇì´æµÈ[ 3 ] »¹ ½ Ò̈éÁËÒ»Ð©ºÜÖ±½ÓºÍ ºÜ¼ò

µ¥Ã÷ÁËµÄ¿Ì »­ ¼¾·ç ±¾ÖÊÌØÕ÷¼°ÆäÑÝ±äµÄÖ¸±ê , ±¾

ÎÄ½á¹ûÖµµÃÓë°´ ÄÇÐ©Ö¸±ê¼ÆËãµÄ½á¹û ÒÔ¼°¹ú Íâ ÑÐ

¾¿ÕßËùµÃ½á¹û×÷½øÒ»²½±È½ÏÑÐ¾¿¡£

ÖÂ¡¡Ð»¡¡ ¡¡ ÖÐ¹ú ÆøÏó ¾ÖÆøÏó ÐÅÏ¢ ÖÐÐÄ×ÊÁÏÊÒÌá ¹©ÁËÖÐ¹ú

160 Õ¾ÔÂÆ½¾ù½µË®×ÊÁÏ , ÄÏ ËØÀ¼Í¬ Ñ§°ï Öú»æÖÆÁËÎÄ ÖÐÍ¼

10 , ÌØ´ËÖÂÐ»!
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