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Fig.1 Features of pre-rainy season in South China(from Reference [147])

(a) the climatology of 200 hPa wind, (b) composite anomalies of 200 hPa wind between wet and dry years,
(c) the location of the western Pacific subtropical high(indicated by 5875 gpm contour) for the climatology
(the black line) , wet years(the blue line) ,and dry years(the red line) , (d) the climatology of 850 hPa wind,

(e) composite anomalies of 850 hPa winds(the vector) between wet and dry years overlaid with the climatology
of 850 hPa air temperature(the contour,unit: C), () composite anomalies of
700 hPa convective instability between wet and dry FRS years(unit:107% K « Pa~!, the interval is 2)
(the yellow and the blue denote positive and negative correlations, respectively,

and the light, middle,dark shaded denote passing tests of 0.1, 0.05, 0. 01 levels)
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Fig. 2 Composite anomalies of sea surface temperature(SST) between wet and dry years of pre-rainy

season in South China(unit: C.the interval is 0. 2) (from Reference [ 14])

(a)SST in spring, (b)monthly tropical SST averaged over 7. 5°S—7. 5°N(the shaded is the same as in Fig. 1)
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Fig. 4 The concept map of key factors which impact annual variability of

pre-rainy season in South China
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Fig. 6 Five quasi-periodic components and one trend component of anomalies

of Meiyu over the Yangtze River(from Reference [62])
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Fig. 7 Zonal-vertical cross section of composites of 5°S—5°N averaged vertical velocity anomalies

(the shaded) and the schematic diagram of wind fields anomalies(the vector)

in Jul— Aug for El Nino decaying years(a) and years El Nifo switched
to La Nina(b) during 1961 —2015(from Reference [1027])
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Fig. 8 The concept map of key factors impacting

annual variability of rainy season in North China
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The concept map of key factors impacting

the intensity of Huaxi autumn rainfall
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Table 3 The real time prediction and observation of major climate events from 2015 to 2018
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Abstract

The pre-rainy season in South China, Meiyu, rainy season in North China and autumn rainfall in West
China are important phenomena influenced by the process of the East Asian summer monsoon (EASM).
These regional rainy seasons determine the distribution and evolution of drought and flood during the flood
season over mid-eastern China. Therefore, the prediction of regional rainy seasons plays an important role
in the meteorological service of flood season.

The research progress on characteristics and influencing factors of major rainy seasons during flood
season in China are reviewed. In order to meet the demand of prediction operation, the influence and mech-
anism of the previous sea surface temperature (SST) and related atmosphere circulation systems on climat-
ic events are analyzed firstly, and the statistical prediction models can be established based on that.

Recent studies show that SST anomalies (SSTAs) are important forecast signals of rainy seasons.
However, the influence and spatial-temporal pattern of SST vary with the interannual and interdecadal var-
iation characteristics of different events. For instance, the interannual variation of precipitation in the pre-
rainy season in South China can be better explained using the east-west SST contrast index in the tropical
Pacific. Multiple timescale variation characteristics of Meiyu over the Yangtze River correspond to different
SST forcing. Key regions of SST associated with interannual variation of Meiyu over the Yangtze River are
in tropics. For the interdecadal or mutli-decadal time scale of Meiyu variations, the SST in middle and high
latitudes may play an important role. The intensity of rainy-season precipitation in North China is not only
coincident with the ENSO phase-switching, but also influenced by the developing speed of ENSO event.
The key SST region that influences autumn rain in West China has changed with the inter-decadal changing
background, which requires updating impact factors and models.

These results provide strong support for the real-time prediction of climate events in recent years.
During 2015—2018, the prediction accuracy of the onset date and intensity (rainfall) of Meiyu and rainy
season in North China is 75% and 81%, respectively.

Key words: regional rainy seasons; pre-rainy season in South China; Meiyu; rainy season in North China;

autumn rainfall in West China



