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Abstract Using the NCEP/NCAR reanalysis data and the ERA-Interim reanalysis data together with the Meiyu data from the
National Climate Center of China during 1989 — 2008, the tropopause anomalies and the NAM index over the Yangtze River and
the Huaihe River valleys before Meiyu are analyzed. It is found that the tropopause height over the Yangtze River and the Hua-
ihe River valleys decreases 3 — 5 days before the Meiyu onset, and the meridional change of the tropopause height is more signif-
icant than that in the zonal direction. It is proposed to that the lowering of the tropopause before the Meiyu onset is caused by
frequent tropopause fold events associated with frequent cold surges from the north, the onset of the eastern Asia monsoon as
well as the northward movement of the westerly jet. The decrease of the tropopause height before the Meiyu onset is accompa-
nied by the descent of the cold air of high potential vorticity (PV) from the stratosphere. Positive PV anomalies can be noted o-
ver the Yangtze River and the Huaihe River valleys before the Meiyu onset, and the establishment and the maintenance of those
PV anomalies are associated with PV anomalies over Lake Baikal, Western Siberia and near Sea of Okhotsk. The stratospheric
temperatures over the Meiyu area reach a peak value before the Meiyu onset while the zonal winds in the stratosphere show a
transition from westerly to easterly. After the onset of Meiyu, the stratospheric temperatures over the Meiyu area are de-
creased. The total precipitation during the Meiyu season has a consistent positive correlation with the NAM index in the upper
troposphere and the lower stratosphere, which is most significant 15 — 30 days before the Meiyu onset. The results suggest that
the NAM index near the tropopause region is one of good factors for forecasting the precipitation in the Meiyu season.

Key words Meiyu, Tropopause, Potential vorticity, Stratosphere, NAM index
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Fig. 3

Interannual variations of the thermal and dynamical tropopause heights (a;, a;) and their

meridional (b;, by) and zonal (¢;, c;) gradients at the 3rd day before the Meiyu onset (solid columns)

and the 1st day after the Meiyu onset (white columns). The gradients have been magnified by 10000 times
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Fig. 4

(a) Averaged height of tropopause in June over 20 years (the contours

indicate the pressure on the tropopause, the rectangle indicates the Meiyu area) ,

(b) the diagram of the tropopause fold caused by cold surges from the north

(the dotted rectangle indicates the Meiyu area), and (c) the diagram

of the tropopause fold caused by the East Asia monsoon easterly flow

(the dotted rectangle indicates the Meiyu area)
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Fig.5 Longitude-height cross-sections of the potential temperature

and vertical velocity fields averaged over the 10°—70°N latitudinal band.

The means are done based on the 20 years NCEP reanalysis data for the 12th day (a),

8th day (b), and 4th day (c) before the Meiyu onset as well as the 1st day after the Meiyu onset (d)

Thick black lines represent the dynamical tropopause height. thin solid lines are for

potential temperature contours (K), dotted lines are for upward vertical velocity contours,

and long dashed lines are for downward vertical velocity contours (Pa/s)
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2th day (d), and 1th day (e) before the Meiyu onset,

as well as the 1st day after the Meiyu onset ()
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Table 1 The statistics for the occurrence and downward transmission

of the annual stratospheric anomalies for the 20 years
1995.,1996,1997 ., 1991.1992, 1989.1990,
Ay 1998.,2005,2007 1994 .,2003, 1993 1999.2001, 2000,2002
2008 2004 2006
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Fig. 10 Time-height cross sections of the NAM index during the 20 years
The negative anomalies are shaded with yellow to red and the positive anomalies are
shaded with green to blue. The contour interval is 0. 5. The zone between 0.5 and — 0.5
are shaded with white. (The NAM indexes for the 5 leap years within the

20 years are shown in the bottom panel for the purpose of easy data processing)
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