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Abstract

In order to further analyze the temporal and spatial distribution characteristics of the East Asian
monsoon, using the reanalysis data of the National Center for environmental prediction (NCEP)
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and the European Meteorological Data Center (ERA5) from 1979 to 2020, this paper compares and
analyzes the characteristics of wind field, water vapor transport and monsoon index in the East
Asian monsoon region. The results show that: 1) The vertical structure of the horizontal wind field
of the East Asian monsoon is dominated by meridional wind shear, so the East Asian monsoon is a
meridional monsoon. The horizontal wind field of the East Asian monsoon has obvious seasonal
changes. The northerly air flow prevails in winter and the southerly air flow prevails in summer. 2)
There are also significant seasonal differences in water vapor transport characteristics in East
Asia. The water vapor transport in summer is mainly meridional wet advection, but dry and cold
advection in zonal direction in winter. The convergence and divergence region of water vapor
transport also changes significantly with seasons. 3) The interannual variation of East Asian summer
monsoon and winter monsoon intensity index is large and shows a weakening trend. There is a
quasi biennial cycle for summer monsoon and a quasi quadrennial cycle for winter monsoon. 4)
The characteristics of East Asian monsoon reflected by NCEP and ERA5 reanalysis data are basi-
cally the same.
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Figure 1. Time profiles of mean zonal and meridional winds in East Asia (4°N~53°N, 73°E~150°E) from 1979 to 2020 ((a)
and (c) are zonal winds, solid lines are westerly winds; (b) and (d) are meridional winds, solid lines are southerly winds, and
dotted lines are northerly winds. (a) and (b) are based on NCEP data, (c) and (d) are based on ERA5 data. Unit: m/s)
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Figure 2. 850 hPa horizontal wind field in East Asia from 1979 to 2020 ((a) and (c) are summer, (b) and (d) are winter, (a)
and (b) are based on NCEP data, (c) and (d) are based on ERA5 data. Unit: m/s)

2. ZHRIMIX 1979~2020 £F 850 hPa 7KFEXIF((a). (C)HEZE, (b). (d)HZZE, (a). (b)J3 NCEP #iE, (c). (d)A
ERASL ¥i#E, B{I: m/s)
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Figure 3. 850 hPa water vapor flux of East Asia ((a) and (c) are summer, (b) and (d) are winter, (a) and (b) are based on
NCEP data, (c) and (d) are based on NCEP data, Unit: g/(s-hPa-cm))
& 3. ZRI X 850 hPa AKBE((a) C)AEZFE, (b). (d)AZZE, (a). (b)F NCEPL #i#&E, (c). (d)3 ERAS #i#E,
B g/(s-hPa-cm))
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Figure 4. 850 hPa water vapor flux divergence in East Asia ((a) and (c) are summer, (b) and (d) are winter, (a) and (b) are
based on NCEP data, (c) and (d) are based on NCEP data, Unit: g-cm 2hPa's™)

4. ZRIHIX 850 hPa KGKIBERE (@), ()VAEZF, (b). (A)AEZF, (a). (b) NCEP ##E, (c). (d) ERA5 %
#&, B{I: g.cm?hPa's?)
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Figure 5. The East Asian summer monsoon index time series ((a) is NCEP
data; (b) is ERAS data; (c) is the summer monsoon index (ERA5), moving
average (red dotted line) and unitary regression (black dotted line))
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