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Abstract

In this paper, the first soaking rain climate characteristics as well as its influence factors are ana-
lyzed statistically based on daily precipitation data of four stations in north-central region of Gan-
su from 1957 to 2014. The results show that: the first soaking rain has delayed from south to north
and regional soaking rain which concentrated in May, frequently in mid-may, is insignificant in
climate change trend but obvious in terdecadal changes: for example, from late 1950s to early
1960s, in the mid to late 1970s and from early 1990s to the late 2000, regional soakers are later
than June, while from mid 1960s to early 1970s, in 1980s, and after 2010 they are generally before
late April, with tendency of advance. It also shows that the soaker has significant negative correla-
tion with the spring precipitation, that is, if the soaking rain is earlier, the spring precipitation es-
pecially in April and May is more. If the anomaly field presented negative, positive and negative at
500 hPa of middle and high latitude areas in Asia of previous period in January, and the Radial
wind anomaly field appeared southerly wind in north-central Gansu province, the soaking rain
occurred early, or vice versa. OLR was enhanced in north central in the Atlantic, the west central
Europe and west Siberia from May to July in the year before corresponded to soaking rain later in
north-central Gansu province, or vice versa. And interannual variability of soaker increases from
south to north, for example, mean square deviation of Huining is 26 d, Jingyuan 31 d, Jingtai 35 d,
Baiyin 41 d, which means the soaker is difficult to predict and its result is unstable.
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Table 1. The date of the first soaking rain in north-central region of Gansu province (1957~2014)
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Figure 1. The frequency of the soaking rain occurred during each ten-day period of 4 stations in north-central re-
gion of Gansu province (unit: %)
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Figure 2. The inter-annual variation (a), wavelet analysis (b) and
M-K abrupt change analysis (c) of the first soaking rain in
north-central region of Gansu province
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Figure 3. The time series of regional average date of the first soaking rain and precipitation in May (a) and their
relationship (b) in north-central region of Gansu province
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Table 2. The correlation coefficients between the circulation indices and the first soaking rain in north-central region of
Gansu province
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Figure 4. The synthetic of height field on the 500 hPa and its anomalies
during the soaker earlier (a) and later (b) years (unit: gpm), and the longi-
tude wind anomalies during the soaker earlier (c) and later (d) years (unit:
m/s) in the same period of April
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Figure 5. The synthetic of height field on the 500 hPa and its anomalies during the soaker earlier (a) and later (b) years and
the longitude wind anomalies during the Soaker earlier (c) and later (d) years in earlier January
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Figure 6. The correlation coefficients between the regional soaking rain in north-central region of Gansu province and the
OLR field of earlier period ((a) May, (b) June, (c) July) (The correlation coefficients value are multiplied by 100)
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