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Abstract Using the NCEP/NCAR reanalysis data., NOAA Sea Surface Temperature (SST) data, the Chinese Meiyu onset
dates determined based on "Meiyu Monitoring Business Rules" released by China Meteorological Administration in 2014, and
other data from 1951 — 2015, anomalous climate characteristics of the Meiyu onset date in three regions of South China are ana-
lyzed. The relationships between the Meiyu onset date to the south of the Yangtze River (MODSYR) with variations of atmos-
pheric circulation in May — June and preceding SST are analyzed using the correlation and composition analysis methods. The
results show that MODSYR has significant interannual variability in the recent 65 years. The mean MODSYR during 1951 —
2015 was on 8 June. The difference between the earliest and the latest MODSYR was 47 days. The MODSYR was usually in
June (accounting for 80. 0% ). There exist significant differences in the large-scale circulation from the upper troposphere to the
lower troposphere during the same period (May to June) between the earlier and later MODSYR years. In the early MODSYR
years, the South Asia high (SAH) and East Asia subtropical westerly jet stream (SWJ]S) establish earlier and are stronger
compared with their climatological means in the upper troposphere, the SAH moves northward to the Tibetan Plateau earlier
than normal, and the SW]S also moves northward earlier. The mid- and high-latitudes is dominated by strong meridional circu-
lation, and the first northward jump of the western Pacific subtropical high (WPSH) occurs earlier than normal. The cross-e-
quatorial flow in the lower troposphere establishes earlier, and the onset of the South China Sea summer monsoon is earlier,
too. However, the opposite is true for late MODSYR years. SST anomalies (SSTA) in the preceding winter and spring are im-
portant forcing factors that affect the MODSYR, and they are also critical early predictive signals. When the eastern Pacific SS-
TA is abnormally cold in the preceding winter, the SST gradient index to the East Australia (ASID) is in positive phase to the

East of Australia and the spring North Atlantic Triassic (NAT) is in the positive phase, the MODSYR is earlier than normal.
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The relationship between the December ASI, the March NAT and MODSYR are the closest. When the December ASI is in
positive phase, the first northward jump of the WPSH occurs earlier than normal. When the NAT is on positive phase in
March, the SWJS will be stronger and located more northward in June, which is favorable for earlier MODSYR.

Key words Meiyu, Meiyu onset date, Climatic characteristics, Atmospheric circulation, SSTA
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Fig.1 Schematic diagram of the division of the Meiyu monitoring area and spatial
distribution of monitoring stations ( I indicates the region to the south of
the Yangtze River, [| indicates the region of the Yangtze River basin, [l indicates

the regions of the Yangtze-Huaihe basin)
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Fig.2 Anomalies of Meiyu onset date from 1951 to 2015

(a. in the region to the south of the Yangtze River, b. in the region of the Yangtze River basin,

c. in the region of the Yangtze-Huaihe basin; The red straight line in each panel represents

the linear trend, the blue curve represents the 9-year running average,

and the dotted line represents the 1-fold standard deviation)
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# 1 1951—2015 4F 3 A XS AME H Y 4RFE

Table 1 Climatic characteristics of the Meiyu onset date from 1951 to 2015
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Fig. 3 Differences in 200 hPa geopotential height at different time between the early and
late Meiyu onset years in the region to the south of the Yangtze River (unit: gpm)
(a. On 28 May, b. on 8 June, c. on 25 June; The black and blue contours in each panel are
the isolines of 12500 gpm in early and late Meiyu onset years;

the gray dashed line represents the multi-year average)
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