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Abstract: Based on the meteorological observation data, NCEP/NCAR atmospheric reanalysis data and
NOAA SST data, this paper analyzes the main climate characteristics and discusses the cause diagnosis in
China in the spring of 2022 by using correlation and synthesis analysis methods. The results show that in
spring 2022 (March— April—May, MAM) , the process of monsoon rain belt in China is earlier generally.
China experienced the warmest spring since 1961, with an average temperature reaching 12. 1'C. The
MAM precipitation averaged (154 mm) in China was close to normal, but the precipitation reached unprece-
dentedly high values in Southwest China, showing distinguished spatial diversity. A northwest-southeast
anomalous circulation pattern “—+—" was formed in the middle-upper troposphere, which started from
the north of Ural Mountains, via the Tibetan Plateau, and to the Indo-China Peninsula. Such pattern al-
lowed the low-latitude anomalous easterly airflow to converge with southward northeast-northerly airflow

in Southwest China, which further facilitated water vapor transport and intersection of cold and warm air,
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finally causing abnormally more precipitation in Southwest China in spring 2022. In addition, the L.a Nina

event (autumn 2021 begins) acted as an important forcing factor for excessive spring precipitation in

Southwest China. The sustained development of the LLa Nifia in spring 2022 led to more typically anoma-

lous circulation patterns than normal development, exacerbating the excessive precipitation in Southwest China.

Key words: spring climatic anomaly, precipitation over Southwest China, water vapor transport, La Nina

event
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Fig.1 (a) Time series of air temperature averaged
from March to May (MAM) in China during
1961—2022, and (b) distribution of air

temperature anomaly over China in MAM 2022
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and (d) evolution of the daily temperature and its anomaly averaged in southern China in MAM
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(Black box represents Southwest China, the same below)
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Fig. 5 (a) The 500 hPa geopotential anomalies and (b) 700 hPa horizontal wind anomalies in MAM
2022, (¢) spatial distribution of correlation coefficient between MAM mean precipitation
and 500 hPa geopotential height anomaly in Southwest China, and (d) regression of
the 700 hPa vector wind anomalies onto MAM precipitation in Southwest China during 1981—2021
(In Figs. 5c, 5d, colored area and red wind vector have passed the significance test at 0. 1 level;

the grey shadow in Fig. 5d denotes the Tibetan Plateau with the altitude exceeding 3000 m)
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Fig. 6 (a) The anomalies of moisture flux integrated from surface to 300 hPa (vector) and divergence
(colored, unit; 107 ° kg +s ' « m *) and (b) 500 hPa vertical velocity anomaly field in MAM 2022

(Dotted area has passed the significance test at 0. 1 level in Fig. 6b)
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Fig. 8 (a) Time series of monthly Nino3. 4 and IOBW indices from January 2021 to May 2022,
(b) distribution of the global sea surface temperature anomaly in MAM 2022,
(c) spatial distribution of correlation coefficient between MAM precipitation in
Southwest China and SSTA during 1981 —2022 (Colored area has passed the significance test at 0. 1 level)
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Fig. 9 (a, b) Evolution characteristics of Nino3. 4 indices of the years with
La Nina ending (a, ¢) before and (b, d) after March and
(¢, d) the corresponding composite of MAM precipitation anomaly percentage
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Fig. 10 Composite of (a, b) 500 hPa geopotential anomalies (Dotted area has passed the significance test at 0. 1 level)

and (c, d) 700 hPa horizontal wind anomalies (wind vector) in the years with La Nifa

ending (a, ¢) before and (b, d) after March, respectively
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