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The relationship between the Meiyu in the Yangtze-Huaihe
Region and the variation of the East Asian
subtropical summer monsoon process
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Abstract Based on the Meiyu criterion provided by China Meteorological Administration the daily
meteorological data of Meiyu from 661 conventional stations in China during the period of 1960—2016
and the monthly mean reanalysis data of NCEP /NCAR the spatial and temporal characteristics of Meiyu
and the variation of the East Asian subtropical summer monsoon process were analyzed; the key monsoon

areas ( 32°—34°N 112°—120°E including 17 stations) are extracted and the relationship between key
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monsoon areas and Meiyu and their causes of formation are analyzed.The results show that the average
Meiyu period during the period of 1960—2016 lasted from June 8 to July 15 and the average
precipitation is 303 mm.The average onset time of the Meiyu period is nine days earlier than that in the
East Asia and the end time of the Meiyu period is seven days later than that in the East Asia.The
precipitation in the Meiyu period has fluctuated in the past 57 years but shows a rising trend on the
whole. An earlier start of Meiyu season is always followed by a later end and a longer Meiyu period
means more precipitation. The average time for the subtropical summer monsoon to advance to the key area
is May 19. The subtropical summer monsoon suddenly changed from early arrival to late arrival and from
late arrival to early arrival in the late 1970s and late 1990s respectively. When the summer monsoon
arrives at the key area early the Meiyu period will end late accompanied with a large amount of
precipitation. When the summer monsoon arrives at the key area late the Meiyu period will end early
accompanied with less precipitation. The subtropical summer monsoon and the Meiyu precipitation are
consistently negatively correlated with the whole region and the negative correlation center is at the
junction of Hunan Hubei and Jiangxi.The East Asian subtropical summer monsoon arrives at the key area
early (late) the Ural Mountains-Okhotsk Sea is positive ( negative) anomalies at the level of 500 hPa
and the blocking high pressure is enhanced ( weakened) .The pressure anomaly near the Sea of Japan is
negative ( positive) the East Asian deep trough is strengthened ( weakened)  which strengthens
( weakens) the cold air that is transported southward after the trough and is ( not) beneficial to the
northward jump of the middow latitude subtropical high.The West Pacific subtropical high-pressure center
is strengthened ( weakened) and moves westward ( eastward) . The southwestern warm and humid airflow
at the northwestern side is strengthened ( weakened) and water vapor converges ( diverges) at the
Yangtze-Huaihe Region which is ( not) conducive to the increase of precipitation.

Key words Meiyu in the Yangize-Huaihe region; East Asian subtropical summer monsoon; key

area; abnormal circulation
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Fig.2 ( a) The interannual changes of the onset date the end date and ( b) the percentage of precipitation anomaly of Meiyu in the
Yangtze-Huaihe region from 1960 to 2016( The bar charts are the onset date and end date of Meiyu; the curve is the time series of

anomalous percentage of precipitation; the dotted line is the linear trend)
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Fig.3 (a c e) The spatial distribution and (b d f) temporal evolution of the first four eigenvectors field for EOF of precipitation departure
over the Changjiang-Huaihe region during the Meiyu period from 1960 to 2016 ( On the right the curves are the time series; the straight lines

are the mean values; the dashed lines are 11 years moving average; the dotted lines are the linear trends)
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Fig.4 The propulsion process of the East Asian subtropical summer monsoon from 1960 to 2016 ( a; the red lines are the onset date and end
date of Meiyu) and the variance distribution and key area of the starting time of continuous rain in stations across the country ( b)
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Fig.5 Time series of East Asian subtropical summer monsoon processes to key areas from1960 to 2016 (a) and MK test ( b)
( Solid line: UF; dashed line: UB; dotted line: a significant level test line of & = 0. 05)
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2016 and its test( the shaded area passes the 90% confidence
level test and the dotted area passes the 95% confidence
level test)
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Fig.7 Correlation between onset date( a) the end date( b) and the precipitation( ¢) of Meiyu from 1960 to 2016 and the time when the
East Asian subtropical summer monsoon reached the Yangtze-Huaihe River ( the shadows passed 90% 95% 99% significance test respectively)
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Fig.8 The correlation between (a) PC1 (b) PC2 (c) PC3 and the time of the East Asian subtropical summer monsoon reaching the
Yangtze-Huaihe region ( the shadows passed 90% 95% 99% significance test respectively)
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Fig.9 The correlation coefficient between the time when the East Asian subtropical summer monsoon was advanced to the key area and ( a) onset date
('b) the end date ( c) the length of and ( d) the precipitation of Meiyu from 1960 to 2016 ( dotted line: passes the 95% confidence level test)
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Fig.10 500 hPa geopotential height field of the time of East Asia subtropical summer monsoon reached the key area abnormal year: ( a) early years;
('b) late years (unit: gpm red is the average climate of 5 880 gpm line; purple is 5 880 gpm line in early years; blue is 5 880 gpm line in late years)

( 12)
( 12a)
. ( 10b)
_ o (
12h) .
. (1)
6
1960—2016
(1 6 8 —7 15
303 mm. 2000
; 2000s
11 1960—2016 .
500 hPa — ( :
gpm; 5880 gpm 5 880 (2)
gpm 5 880 gpm a= 5 19
0.5 t )
Fig.11 500 hPa geopotential height field of the time of East Asia 1970s
subtropical summer monsoon reached the key area abnormal 1990s R

year synthetic difference field ( unit: gpm red is the
average climate of 5 880 gpm line; purple is 5 880 gpm line
in early years; blue is 5 880 gpm line in late years; the
shaded area passes the 95% confidence level ¢ test)
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Fig.12 The whole layer of water vapor flux anomalies and their divergence of the East Asian subtropical summer monsoon reaches the key area from

1960 to 2016 in ( a) the early years and ( b) the late years
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