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Characteristics and Possible Causes for the Extreme Meiyu in 2020
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Abstract: The extreme Meiyu in 2020 was featured with earlier onset, later retreat, longer duration of
rainy season, wider rainfall range, abundant accumulated rainfall, and more severe rainfall processes than
normal. Through the analysis of simultaneous atmospheric circulation systems, we have found that the av-
erage locations of the key East Asian monsoon circulation systems were relatively stable, with significant
characteristic of quasi-biweekly oscillation (QBWO) in the Meiyu season of 2020. The onset and retreat of
Meiyu, the northward shift and stagnation of the rainfall belt, and the occurrence and persistence of severe
rainstorm processes had a good relationship with the QBWO. During the Meiyu season, the western Pacif-
ic subtropical high experienced six periodic oscillations of northward migration and southward retreat.
Meanwhile, the upper- and low-level monsoon circulation systems strengthened for five times correspond-

ing with the QBWO in the Meiyu season. Especially, the strengthening of the southwesterly low-level jet,
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add the repeated establishment of the large-value centers of southerly with relatively consistent latitude
made the water vapor transport from the tropics strengthened again and again, and the water vapor conver-
gence and upward movement developed repeatedly, leading to the long-term persistence of Meiyu in the
Yangtze-Huaihe River Valley (YHRV) and frequent occurrences of rainstorms. On the other hand, two
blocking highs maintained in the mid- and high latitudes, which was characterized by the spatial pattern of
“two ridges and one trough” over Eurasia, and the low trough along the East Asian coast was also active.
The cold air flew continuously southward through the northwestern and/or northeastern paths, frequently
merging with the repeatedly strengthened warm moisture from the low latitude over the YHRV. So, this
is another important factor causing the extreme Meiyu in 2020. Moreover, by comparing the spatio-tempo-
ral distribution of Meiyu and the corresponding flood disaster in 2020 with other super Meiyu years since
1951, we have also found that the Meiyu in 2020 was weaker than that of 1954, but stronger than that of
1998 and 1991. Thanks to the improvement of both the accuracy of climate prediction and the ability of dis-

aster prevention and mitigation, the flood and disaster losses caused by the 2020 extreme Meiyu in the

YHRYV were significantly less than before.

Key words: extreme Meiyu, Western Pacific subtropical high ( WPSH ), quasi-biweekly oscillation

(QBWO), East Asian upper-level westerly jet stream, low-level southwesterly jet, blocking

high
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Table 1 Observation information of the Meiyu season in 2020
X 35, Ay MR 7] H A B ] T /d H§ T & /mm
_— 61 7THI11H 40 615.6
S 2020 27 d|:>] fks D (+10 d) (68.5%)
A1 6 8H 7HS8H 30 365. 4
KITIX 2020 6H9H 7H31H 52 753.9
(—5d) (+18 d) (+23 d (153.2%)
T 6 14H 7H13H 29 297.7
TLHEX 2020 6 H 10 H 8H2H 53 659.0
(=11 d (+18 d) (+29 d (149.2%)
T 6H 21 H 7TH15H 24 264. 4

T 45 5 P Oy B P B S 1 0 3 A H A IE (OO 3R i G (LD

Note: The values in brackets refer to the anomaly or anomaly percentage, and the positive/negative days mean later/earlier onset and retreat of

Meiyu than normal.
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(Dark column denotes the year of 2020)
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Fig. 2 Distributions of (a) the accumulated rainfall and (b) corresponding rainfall
anomaly percentage rate in the Meiyu season of 2020 from 1 June to 2 August 2020
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Fig. 3 Time-latitude cross-section of daily rainfall

along 110°—122. 5°E in the Meiyu season of 2020

[Red dashed lines indicate the three Meiyu subregions,

including the Jiangnan Region (28°—30°N), the middle

and lower reaches of Yangtze River Valley (30°—32°N),
and the Huaihe River Valley (32°—34°N)]
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(In Fig. 8a. red lines are the climate mean 5880
and 5860 gpm isolines, and green bold lines
represent the low troughs; in Fig. 8b, the isoline
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