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Abstract: In the summer of 2020, Chongqing experienced the third most precipitation amount in the same
period since 1961 and the maximum in the same period in June—July, so it was extremely anomalous. In
this paper, we investigate the main causes for the abnormal summer precipitation in Chongqing in 2020 by
using daily precipitation from 34 meteorological stations in Chongqing and daily geopotential height, wind,
relative humidity and other reanalysis data from NCEP/NCAR as well as monthly sea surface temperature
(SST) from NOAA during the summer of 1961—2020. We adopt the modern statistical diagnostic methods
such as correlation and synthesis for the analysis. The results show that in summer 2020, especially in
June—July, the atmospheric circulation in the high and low latitudes over the Eurasian region showed the
“+ — +7” circulation type distribution, and the longitude of the circulation was obvious. The first type of
circulation configuration with typical rainy summer in Chongqing appeared, thus causing the abnormally
more precipitation in summer 2020. The analysis of the external forcing signal indicates that the positive

ENSO event from autumn— winter 2019 to spring 2020 made the certainty probability of Chongqing’s summer
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precipitation increase. At the same time, the positive equatorial Indian Ocean dipole anomaly in autumn

2019 contributed to the anomalous increase of Chongqing’s summer precipitation in 2020. The effects of

the two events were superimposed on each other when they occurred simultaneously, causing the extreme

anomalous increase of Chongqing’s summer precipitation. ENSO and Indian Ocean dipole were the impor-

tant precursor signals affecting Chongging summer precipitation anomaly, so paying attention to these two

signals in advance could provide meaningful references for Chongqing summer precipitation prediction.

Key words: summer 2020, precipitation anomaly, circulation type, SST anomaly, analysis
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wE & 5F qE
0.40* 0.36* 0. 04 0. 00

o FoRiE L 0. 05 AR .

Note: * refers to those having passed the significance test at 0. 05 level.
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Fig. 6 Deterministic probability analysis of summer precipitation in Chongqging (a) under

the joint influence of climate variability and ENSO warm events and

(b) independent influence of ENSO warm events

(colored: precipitation anomaly percentage, solid dot: probability value, unit: %)

£ 2 2019 £FET 1997 £ E TIOD $5#
BEERTLE (Br:C)
Table 2 Comparison of TIOD index anomalies

in autumn 2019 and 1997 (unit: C)

B Bt B 9 A 10 A 11 4
1997 4F 1.87 1.28 2.12 2.22
2019 4 1.99 1.30 2.32 2.36
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WFFE R W, B0 VR AR 7R & A 5 74 R
KKK RE Y, XIE CHlEZEE (2006a;
2006b) Iy H: % A= I v [ VE R BB S R P A B
Ml i b X R K . 2 2D A -4 (20000 Fil 455
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Fig. 7 (a) Annual variation of TIOD in November of the previous year and Chongqing summer precipitation anomaly

percentage, (b) the correlation between TIOD and Chongqing summer precipitation in the previous period

and the same period, spatial correlation (¢) between TIOD in the autumn of the previous year and Chongqing

summer precipitation and (d) between TIOD in the November of the previous year and

Chongqing summer precipitation from 1981 to 2020

(Shaded areas have passed the significance test at 0. 10 level)
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