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Abstract

Based on the daily precipitation data from 753 stations in China during 1979 and 2010, the spatial
scale (23° - 30°N, 110° - 120°E) and time range (from pentad 12 to 27) of the Spring Persistent
Rains (SPR) are redefined. On this basis, by using the NCEP/NCAR reanalysis dataset, we analyzed
the climatic circulation characteristics of the SPR. The results show that during the SPR period, the
southwest wind speed center located on the southeast of Tibetan Plateau has always existed, and
there is a strong upward motion over the SPR area. This configuration is conductive to water va-
por transport to the SPR area and further produces precipitation. In the 850-hPa height field, the
equipotential line on the southeast of Tibet Plateau is intensive and the cyclonic curvature here is
large, which is an important reason for the enhanced southwest wind. In addition, the meridional
and zonal land-sea thermal differences have important effect on the SPR, especially the zonal
land-sea thermal differences between East Asia continent and the Western Pacific, for which has a
good corresponding relationship with the SPR. The land-sea thermal differences are likely to be an
important cause of the SPR, and it is significant for the definition of the nature of the SPR, because
it is the fundamental driving force of the monsoon.
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Figure 1. Curve Latitude-time cross section of the difference between CMAP climatological (1979~2010) pentad
mean precipitation and yearly mean precipitation averaged over 110°~120°E (units: mm/d)
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Figure 2. (a) Mean precipitation distribution during the SPR from 1979 to 2010 (units: mm/d); (b) Climatological

(1979-2010) pentad mean precipitation and yearly mean precipitation averaged of 48 stations in Jiangnan area (The abscissa
is time (pentad) and the ordinate is precipitation. units: mm/d)
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Figure 3. (a) Time averaged wind vector field at 850 hPa during the SPR; (b) Latitude-time cross section of the 850 hPa
wind field averaged over 105° - 115°E in climatological state (units: m/s)
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Figure 4. (a) The composite of 850 hPa geopotential height field during the SPR (units: gpm); (b) 1520 gpm line drawn
every 3 pentad during the SPR (The thick line is the average line)
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Figure 5. (a) The average meridional (110°~120°E) vertical circulation field in the SPR; (b) The composite of meridional
vertical circulation averaged over 110~120°E during the SPR (the upward movement () is magnified by 100 times ( units:
102 Pas™)
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Figure 6. (a) Pentad changes of vertically integrated atmospheric heat source/sink zonal deviation averaged over 20°~30°N;
(b) Pentad changes of vertically integrated atmospheric heat source/sink vertical deviation averaged over 110°~120°E (units:
W/m?)
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Figure 7. 23°~30°N latitudinal average sea-land thermal difference perpentad (East Asia continent: 100°~120°E, Western
Pacific: 130°~150°E) and 110°~120°E meridional mean sea-land thermal difference perpentad (East Asian continent:
20°~30°N, South China Sea: 10°~20°N) The cross mark indicates the climatic average of the zonal difference in the <Q1>;
The solid circle represents the climatic average of the latitudinal difference in the <Q1> (units: W/m?)
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