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A New Monsoon Index, Its Interannual Variability and
Relation with Monsoon Precipitation

L I Jian- Fing and Zeng Qing-Cun
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Abstract The normalized seasonality of windsd presented firstly by Zeng is calculated again by use of new datar
sets. To consist with the traditional and known definitions from many researchers, we take the region whered * =0
- 2>0, 1 e, the difference in wind direction between winter and summer is lager thanTt/ 2 as monsoon region. The
geographical extent of the global monsoons form the method here covers al monsoon regions over the world known
0 far (however , the domain hereis dightly smaller than that from Zeng) , especially the tropica monsoons are just
included in the region between the postions of the Intertropical Convergence Zone or ITCZ in winter and summer.
Then, the interannual variations of areal averaged. of some key monsoons as the broad scale monsoon index pro-
posed by Li and Zeng are analyzed by virtue of the dynamical normalized seasonality (DNS) of windsdm =0m- 2 @Om
is smilar tod but dependson year m). The long-term decreasing trends with different extent can befoundin thein-
tendgties of the South Asan summer monsoon (SASM) and East Asan summer monsoon (EASM) since the mid
1970s, the South China Sea summer monsoon (SCSSM) since 1980s, and the West African summer monsoon
(WASM) since 1967, esecially the most remarkably weakening in the WASM. Both the West African summer
monsoon index (WA SMI) and the South Asan summer monsoon index (SASMI) are significant positively correlated

with the summer precipitation over the loca monsoon regions, respectively , and there is statistical structure in the
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correlation map between the East Asian summer monsoon index (EASMI) and summer rainfall in China and East A-
sa, and there exist better statistical correlations over large regions in every Oceans between the South China Sea
summer monsoon index (SCSSM1) and summer global rainfall and sea level pressure anomalies

Key words normalized seasonality, monsoons, monsoon index, monsoon region, interannual variation
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Fig 1 Geographical extent of the global surface monsoons Thered, green, and blue areasindicate the tropical , subtropical , and tem-
peratefrigid monsoons, respectively. The red and blue thick lines represent the ITCZ in summer and winter , respectively
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3 (1968 1996 )

Fig 3 Zona mean distribution of the normalized seasonality d *
of the climatological windfield (1968 —996) . The contour inter-
val is 2 and the shaded areas are above 0. The thick , thin and dot-
ted lines denote the zero lines of zonal-mean zona windsin January
and July and those of the average of zonal-mean zona windsof the

two months, respectively
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Fig 4 Sameasin Fig 3, but for the mean zonal-vertical distribu-
tion. (&) Thetropics (10°S—10°N) ; (b) Thetropicsin the South-
ern Hemisphere (10° S—©°) ; (c) The tropics in the Northern
Hemisphere (0° —10°N)
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5 4, 50 70°N
Fig 5 Sameasin Fig 4, but for the belt between 50 —70°N

1
Table 1 Carrdation codficients between various SASM indices

SASMI1 SASMI2

08" 063"
065" 046"
061" 008
073" 008
1 00 0 26

1 00

AIRI

068"
049"
063"
1 00

WYI

072"
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1 00
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1 00
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6 9
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(25

* 99. 9%
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20°N, 35 70°B)

, Wyl
hPa 200 hPa

110°E)
Rl[lO ,43]

850 hPa

Note: Calculationsin Table 1 are based on the time seriesof season-
al means of June—September during 1958 —998. Codfficients be-
yond the 99. 9 % confidence level are denoted by* *”. South Adan
summer monsoon index (SASMI) , western South Asan summer
monsoon index (SASMI1) and eastern South Asan summer mon-
soon index (SASMI2) , the dynamical normalized seasondity of
winds at 850 hPa averaged over the domains (5—22 5°N, 35—
97. 5°E) ,(2 5—=20°N, 35—70°E) and (2 5—20°N, 70—1C0°E) ,
respectively. WY | the zonal wind shear between 850 hPa and
200 hPa averaged over the region (0°—20° N, 40—10° E).
MHI1[42] | the meridional wind shear between 850 hPa and 200 hPa
averaged over the area (10 —30°N, 70—110°E). All Indian Rain-
fall Index or AIRII04] the seasonally averaged precipitation over

the Indian subcontinent from June to September.
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10 EASMI (1948 2001 ) 95 %
Fig 10 Correation map between the EASMI and global summer surface sea temperature (SST) (1948 —2001) . The shaded areasin-
dicate sgnificant at the 95 % confidence level
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Fig 11 Sameasin Fig 10, but for the South China Sea summer (May —October) monsoon index (SCSSMI) and summer global precipi-
tation (1979 —1997)
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12 11, (1958 1997 )
Fig 12 Sameasin Fig 11, but for sea level pressure (1958 —1997) . The map shows that globa shifts of atmospheric mass take
place during strong SCSSM anomalies period

13 7, SCSSMI
Fig 13 Sameasin Fig 7, but for the SCSSMI

14 7, 5 9 ) WASMI
Fig 14 Sameasin Fig 7, but for the West African summer (May —September) monsoon index (WASMI)
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