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Throughout vast areas of Asia, the summer of 2020 was extraordinarily wet. After an exceptionally wet May in North-
east India and Bangladesh, excessive rainfall hit at least 10 provinces in central and southern China in June and July, caus-
ing extensive flooding in many rural and urban locations. Long standing rainfall, lake and river level records were con-
sequently broken in several parts of the region with the Yangtze-Huaihe river valleys, particularly badly impacted, with con-
sequential economic losses. Floods and landslides also affected parts of Japan with at least one location in Kumamoto
province even experiencing a record-breaking 1000 mm of rainfall in just 3 days in early July. The 2020 wet season in
South Korea was also exceptionally long, lasting 54 days, compared to their more usual 32.

In the regions affected, the 2020 summer was, overall, the wettest since the notoriously wet summer of 1998, and in
some locations the wettest for almost 60 years (Ding et al., 2021a). A striking difference, from 1998, however was the
absence in 2020, of a classical, major El Nifio event, often a key precursor of wet summers in the region. Considering the rain-
fall and its impacts, this special issue of AAS is therefore devoted to focusing almost exclusively on the 2020 summer with
the aim of understanding what happened, its causes, predictability and potential reoccurrence in future decades.

A key aspect of the 2020 summer, reported in all of the papers in the issue, is the unprecedented strength and west-
ward extension of the climatological anticyclone in the subtropical west Pacific. As Cui et al. (2021) shows, this had the
effect of strengthening southwesterly flow carrying moisture towards the regions of heaviest rainfall. Unusually warm sea sur-
face temperatures in the Indian Ocean appear to have been a key cause of the anticyclone’s behaviour, demonstrated in the
papers by Ding et al. (2021b), Fang et al. (2021), Liang et al. (2021), Pan et al. (2021) and Tang et al. (2021). Anomalous con-
vection from the Indian Ocean helped to prolong the unusual behaviour of the Pacific anticyclone through a Matsuno-Gill-
like teleconnection (Matsuno, 1966; Gill, 1980) and a long-lived phase of the Madden Julian Oscillation (Liang et al.,
2021). Fang et al. (2021) and Pan et al. (2021) attribute the unusually warm Indian Ocean during 2020 to its long-term warm-
ing trend and interannual variability, which potentially could have repercussions in coming decades if the warming trend con-
tinues.

Although the summer wasn’t preceded by a significant east Pacific El Nifio event, a weak central Pacific warming did
occur (Feng et al., 2021) which rapidly decayed during early 2020. Ding et al. (2021b) and Pan et al. (2021) both show how
the rapid cooling and subsequent emergence of negative La Nifia-like temperature anomalies in the central and eastern
Pacific supported the anticyclone’s development, in tandem with the influence of the anomalously warm Indian Ocean.

In addition to the effect of tropical circulation, cold advection by anomalous northeasterlies from Northeast Asia also
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played a role (Pan et al., 2021). The location of the rainfall is also covered by Wang et al. (2021a) in a detailed analysis
demonstrating how four particularly wet periods of the 2020 summer were also heavily influenced by factors outside of the
region, such as in mid and high latitudes of Eurasia.

Other papers in the special issue take a closer look at the processes of the rainfall itself. Zhang et al. (2021), for
example determines the principal sources of the moisture responsible and its transport towards the zones of heaviest rain-
fall, a theme which Volonté et al. (2021) also examine, in their reporting of the remarkably slow northward movement of
the rainfall.

In addition to the seasonal mean anomalies, the rainfall along the mei-yu front also experienced a marked subseasonal
fluctuation with multiple northward and southward swings (Ding et al., 2021a). Another striking aspect of the 2020 sum-
mer was the longitudinal eastward extension of the rainfall into the North Pacific, well beyond Japan. Narrow, ribbon-like
atmospheric rivers of moisture appeared to have played a major part of this and are a focus of work by Wang et al. (2021b).

Two papers meanwhile, by Park et al. (2021) and Xia et al. (2021), focus on aspects of the rainfall’s diurnal variability
in Korea and China’s Sichuan province respectively, with both reporting on the roles of moisture entrainment and convec-
tion which the large-scale circulation of 2020 appears to have enhanced. Further detailed insight into the mechanisms and
role of topography resulting in the Sichuan rainfall is given by Hu et al. (2021).

Predictions of the summer on lead times of two weeks, a month and greater, are covered by several papers (Bett et al.,
2021; Li et al., 2021; Liang et al., 2021). Forecast systems appear to have captured the observed large-scale patterns in the
Indian and Pacific Oceans very well and successfully predicted the sign of the rainfall anomalies. However, as described in
the above papers, the models significantly underpredicted the magnitude of the rainfall. Some of this could have resulted
from internal variability, or from poor handling of mid-latitude processes from beyond the region, including, for example a
Rossby train emanating from as far away as the Atlantic.

Finally, by using a circulation clustering approach, Clark et al. (2021) quantify the rarity of the circulation patterns of
the 2020 summer and indicate how the rainfall in future summers with a similar circulation pattern to that of 2020 may
change in a future world, warmed by increasing greenhouse gas concentrations.
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