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Abstract: In this study, the key area of upwind southwest wind speed is established, which is closely asso-
ciated with spring persistent rains in Hunan (SPRH). The monitoring indicators of SPRH from 1980 to
2014 are defined. The temporal and spatial patterns of SPRH rainfall are analyzed. Besides, the anomaly
of the atmospheric circulations during the strong/weak SPRH period and sea surface temperature (SST)
during the early period are discussed. Results show that the climate average of SPRH occurs from the 13th
pentad to the 27th pentad, whereas the starting date and ending date of SPRH vary in different years. The
rainfall of SPRH exceeded normal conditions during the periods before the mid-1980s and after 2014, but it
was lower than normal conditions during the periods of the mid-1980s to 2013. The rainfall of SPRH de-

creased from south to north and from east to west in spatial distribution. The spatial pattern of more

* WA SRR 2020 4 R B % BXQKI20C01 1) 1 /4 AR 5 = W1lk 55 Ak ) d i 0 B (NLJSoH) FIE K H AR 5 H
(42005058) H:[] ¢ )y
2020 4F 12 A 25 Hghas 2021 4F 6 A 30 H Ui &
B—AEE ARG, 35N F A2 W7 40 7 I 55 . E-mail: zhaolanxiai@sina. com
IR 0 B s 32 A 3 T TR B0 £ R DF 5. E-mail : yechengzhi_hunan@ hotmail. com



1458 A % AT %

(less) precipitation in the whole province can show the main spatial distribution of SPRH. In the strong
SPRH years in whole province, the Western Pacific subtropical high (WPSH) remarkably becomes stron-
ger and westward, the Indo-Burmese trough tends to become weaker, and an anomalous anticyclone exists
in the southern Yangtze River regions in low-level wind field. Hunan is located in the center of anomalous
anticyclone, causing heavy SPRH. However, in the weak SPRH years, WPSH evidently becomes weaker,
the Indo-Burmese trough tends to become stronger, and an anomalous anticyclone is found in southern Chi-
na. Additionally, Hunan is located in the center of anomalous water vapor divergence, resulting in weaker
SPRH in whole province. In the following year of the occurrence of EI Nifio events, SPRH starts earlier,
persists longer and has more intensive rainfall amount compared with the normal years. On the contrary,

during the following year of the occurrence of L.a Nifia, SPRH starts later, has short rainy periods, lower

rainfall amount and weaker rainfall intensity compared with the normal years.

Key words: Hunan, spring persistent rain, feature, circulation anomaliy, sea surface temperature
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Fig. 1 The spring precipitation percentage in the annual precipitation in Hunan from 1980 to 2019

(a) spatial distribution of multiple-year mean, (b) temporal variation

(Blue and orange circles denote the years with spring precipitation accounting

for more than 45% , less than 30% of annual precipitation, respectively)
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and intensity index (¢) of SPRH from 1980 to 2019
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(Red solid lines indicate the average climate state of 586 and 588 dagpm lines,

black solid lines indicate 586 and 588 dagpm lines, green dots

indicate the 500 hPa geopotential height having passed the 0. 05 significant level test)
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