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Abstract: Based on the daily precipitation data of 31 meteorological monitoring stations from 1961 to
2021 in the Guangdong-Hong Kong-Macao Greater Bay Area, the annual and seasonal (in the early
and later flood seasons, respectively) characteristics and variation of torrential rain days, storm
rainfall, rainstorm intensity, and contributions are analyzed by a combination of multi-methods, such
as linear regression analysis, computation of trend coefficients and Mann-Kendall test. The results
show that the annual mean torrential rain days and extremely heavy rainstorm days during 1961-2021
in the Greater Bay Area are separately 8.3 days and 1.8 days. About 87% of the total torrential rain days
occur in the flood seasons with about 47% in the first season and 40% in the second season. The mean
torrential rain days, storm rainfall , rainstorm intensity , and the rainstorm contribution of 31
meteorological monitoring stations of a year, the early flood season, and the later flood season in

recent 61 years tend to change faintly, while the mean storm rainfall of six stations, such as Guangzhou,
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Huaiji and Doumen, show significant variations. The mean torrential rain days and their change rates

of a year, the early flood season, and the later flood season in the Greater Bay Area are higher than

that of Guangdong Province. After comparing the characteristics of storm rainfall in Hong Kong,

Macao, and Guangzhou from 1961 to 2021, the values of mean torrential rain days, storm rainfall,

rainstorm intensity and contribution are the largest in Hong Kong, followed by Macau and Guangzhou.

However, Guangzhou shows maximum rates of change of annual storm rainfall and torrential rain days

and rainstorm contribution in the early flood season.
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Fig. 1 The standard anomaly value and change trend fitting of rainstorm in the Greater Bay Area (GBA)
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Fig.2 Spatial distributions of trends of rainfall exceeding rainstorm in the GBA from 1961 to 2021

for (a) annual, (b) the first flood season, and (c) the second flood season
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Fig. 3 Time series of torrential rain days in the GBA from 1961 to 2021

for (a) annual, (b) annual extremely heavy rainstorm, (c) the first flood season, and (d) the second flood season
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Fig.4 Time series of rainstorm intensity anomaly in the GBA from 1961 to 2021

for (a) annual, (b) the first flood season, and (c) the second flood season
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Fig. 5 Time series of rainstorm contribution to the total rainfall in the GBA from 1961 to 2021

for (a) annual, (b) the first flood season, and (c) the second flood season
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