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Analyses of the Atmospheric Circulation Characteristics over

Tianjin Area in the Years of Anomalous Precipitation in Rainy Season
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Abstract: Based on the 1958 —2009 monthly total precipitation data of 4 stations over Tianjin area, 160 sta-
tions over China and the NCEP/NCAR reanalysis data set, the variation characteristics of precipitation
over Tianjin area and atmospheric circulation features in the same term of July to August as well as in the
previous months from the preceding December through June for the anomalous years are investigated re-
spectively by employing the simple correlation and composite analysis. The results show that the precipita-
tion over Tianjin area is mainly concentrated in the rainy season. There exist interannual and interdecadal
variations about the rainfall in rainy season. During the simultaneous term of the more precipitation years,
the western Pacific subtropical high lies more northward, the low value systems develop on the northwest
side of Tianjin area. Positive vorticity develops in the lower troposphere and the convergence ascending
movement is more intense accordingly. The South Asia high and the subtropical upper westerly jet lie more
northward. Meanwhile, warm and wet flow coming from southwest is stronger. For the less precipitation
years the situations are just opposite. Additionally, there is a significant negative correlation between the
precipitation and SAM (Southern Hemisphere Annular Mode) in the preceding June, which provides
meaningful references for the short-term climate prediction of precipitation over Tianjin area.
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Fig. 1 Monthly variation of 50-year mean

precipitation in Tianjin area
during 1958 —2009 (unit: mm)
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Fig. 2 Time series of yearly mean
precipitation in rainy season over
Tianjin area during 1958 —2009
The mean value for the time series is indicated by a
horizontal solid line. The parallel dashed lines
represent the standard deviation and the dash-dotted

line the 9-year running mean (unit: mm)
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Fig. 3 Correlation coefficients between
precipitation in rainy season over Tianjin
area and the simultaneous precipitation of
160 weather stations across
China for 1958 —2009
The regions with 0. 001 significance level are
shaded and the black dots denote the stations

within the shaded area
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Fig. 4 Time series of yearly mean R
(rainfall averaged over A region) in
rainy season during 1958 —2009
The mean value for the time series is indicated
by a horizontal solid line. The parallel dashed
lines represent the standard deviation and the

dash-dotted line the 9-year running mean (unit: mm)
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Table 1 Correlation coefficients between R and the various oscillation indices of

atmospheric circulations in previous boreal winter, spring and June in A region
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NPO 0. 00 0. 00 0. 20 0.10 0.01 0.02 0.02
NAM —0.28 —0.25 —0.13 —0.02 —0. 14 —0.06 —0.04
SAM —0.03 —0.15 0.06 0.02 —0.07 —0.23 —0.41
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Fig. 10 The composite sea-level pressure
difference in the preceding June between less

and more precipitation years (unit; hPa)
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