64 6 Vol. 64, No.6
2006 12 ACTA METEOROLOGICA SINICA December 2006
1 2 1
s ,210044
, ,100081
NCEP/ NCAR Webster Yang (W) WYI 850
200 hPa , 150 —00 hPa 200 hPa , 200 hPa
) , 150 —
100 hPa Usso - U (150 + 100) Usso - U0 ) ,
150 hPa, 155 hPa 200 hPa
, 150 —00 hPa (LHD pw = Usso - U (iso+100)
s DHI WYI
. DHI WYI DHI
,20 70 , 150 —100 hPa s
200 hPa : , ;
NCEP NCAR  ERA-40 )
[4]
1 . [5]
) 3 ,
Webster
Yang'®! 850 200 hPa
, , : Goswami 7] Hadley
3 Lau I8 RM1
1 ( ) RM2( )
[9]
(11:Tao  Chenl? [10]
:Wang  Fanl®!
[11]
2 1
* 20056 11 1 2006 3 22
M " B : (N02004cb418303)
,,1982 , , E mail : vivienchenhua @hotmail . com



771
: (TE))
, 150 —100 hPa, Tanakal#! |
: ,  Sathiyamoorthy!?! TE 150
100 hPa TH
, WYI , (23] TE)
WYI 5 —45°N 2=y
, 5 —15°N ( 1a), 150 —00 hPa
31 , ., 925—850 hPa ,
WYI 200 hPa 200 hPa
, 850 hPa,
850 hPa,
, WYI 150 —00 hPa 200 hPa (
, 1b 0 , Usgso - U (150 +100) Usgso -
U 200 , Ugso -
2 U (150 + 100) Ugso -
U (150 +100) » )
NCEP NCAR [12]
ERA-40 (1311958 —2002
, 2.5°%x2.5 ’ (2] ’
’ (
' [14-15] 1 ) (2 '
925 —850 hPa, 150 hPa,
' NCEP 150 hPa 200 hPa
ECMWF Kistler
,NCEP/NCAR 1948 —1967 150 hPa

(http:// wwwt. emc. ncep.
noaa. gov/ gmb/ bkistler/ psfc/ psc. html)

) 150 —
100 hPa 200 hPa

' (D
, , 150 —400 hPa: (2)
1629 Usgso - U (150 + 100) Usgso - U200
NCEP/ NCAR , , :
(3
, 150 hPa, :
3 Wl [31 " 150 —00 hPa
WYI, (DHI) : Ipy = Ugso -
Webster  Yang!® 200 hPa U (150 + 100) U@so+1000 150 100 hPa

*

Koteswaram!?"] 1955 ,U U



772

64

Erry ERES T B ERPEY

(a)

1 (6—8 ) U(a) ; Usso- Uaso+100 (b) ;
Ugso - Uzo(c) 5 —15°N -
(a b ; /9
Fig.1 (a) Longitude height section of climatologicaly (1958 - 2002) summer (JJA)
meridionaly averaged U over 5° - 15°N (where the easterly is shaded) ; and horizonta
distributions of zona wind shears (b) Usso - U (150+100) and (€) Ugso - Uzgo
(where the rectangle is the maxima area of the zonad wind shear ; Units: m/ s)
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REAPPRAISAL OF ASIAN SUMMER MONSOON INDICES AND
THELONGTERM VARIATION OF MONSOON

Chen Hua' Ding Yihui? He Jinhai'

1 Department of Atmospheric Sciences, NIM, Nanjing 210044
2 National Climate Center, Beijing 100081

Abstract

Webster and Yang monsoona index WY | —the zona wind shear between 850 and 200 hPa—was calculated
and modified on the bassof NCEP/ NCAR reanalyss data. After analyzing the circulation fields and divergence
fields of both 150 - 100 hPa and 200 hPa, however , we found out that the level of 200 hPa could not reflect the
real change of the upper-tropospheric circulation of Adan summer monsoon, epeciadly the characteristics and
variations of the tropical easterly jet which isthe most important feature of the upper-tropospheric circulation and
whose coreislocated in the layer of 150 - 100 hPa. The zona wind shear Usgsp - U (150 + 100) 1S much larger than
the Usgsp- Uz, D it can reflect the strength of the monsoon more gopropriatdy. In addition, divergenceisthe
largest at the level of 150 hPa rather than 200 hPa, s 150 hPain the upper-tropogphere can better reflect the
ooupling of the monsoon system. Therefore, WYI isredefined as (DHI) Ipy = Ugso - U (150+100 , Which isable
to characterize the variability of not only the strength of the center of zona wind shear in Ada, but ds the
monsoon system in the upper- and lower-tropogphere. DHI isin agreement with WY in describing the interan-
nua variation of Adan summer monsoon, but swperior to WY1 in characterizing the long-term variation. DHI
showsthat there were obvious interdecada variations in the Adan summer monsoon, and the climatic abript
change of the Adan summer monsoon occurred in the year of 1980. The Asan summer monsoon was stronger
before 1980 and it weakened ater then due to the weakening of the easterly in the layer of 150 - 100 hPa, while
the easterly at 200 hPa did not weaken sgnificantly. Generdly speaking, ater the climate jump year , the east-
erly in the upper tropogphere weakened in Ada, indicating the weakening of the Asan summer monson; the
land-sea pressure and therma differences reduced , resulting in the weakening of the monsoon; the corresponding
upper divergence as well as the water vgpor trangort in Indian peninsula, centra Indo- China peninsula, North
China and Northeast China decreased , indicating the weakening of the summer monsoon aswell. The difference
between NCEP/ NCAR and ERA-40 reanalys s datain studying the strength and long-term variation of the Adan
summer monsoon isas compared in the end: the vertical velocity of the NCEP/ NCAR data is the biggest at
850 hPa rather than in the layer of non-divergence, while the ERA-40 hasits peak vaue in the layer of 300 -
400 hPa, showing that the latter is more reasonable in depicting the vertical velocity than the former; the DHI
of the ERA-40 experienced two weakening processesin the mid and late 1960s and in the mid and late 1980s
respectively , while the DHI of the NCEP/ NCAR data had only one weakening process in the late 1970s; the
surface pressure of the ERA-40 had a negative anomalous center in the district of Mongolia, while that of the
NCEP/ NCAR had apostive anomaous center in North China, Northeast Chinaand Mongolia. According to the
previous study that there is omething wrong with the sea surface pressure of the NCEP/ NCAR data in east
Euradain the period of 1948 —967 , therefore, the ERA-40 is more reaonable in describing the surface pres
sure than the NCEP/ NCAR data.

Key words: Monsoon indices, Interannual variation, Interdecadal variation, Climate abrupt change.



