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Prediction score and anomaly correlation coefficient for precipitation prediction

in flood season(red bars denote years with low prediction skill)
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Table 1 Prediction and observation of 3 types of rainfall pattern in flood season

g ETE L gy 5L L 7 A
1981 1 3 2001 3 2
1982 2 2 2002 3 3
1983 3 1 2003 2 1
1984 2 2 2004 1 1
1985 1 2 2005 2 3
1986 3 1 2006 3 2
1987 3 3 2007 2 3
1988 1 1 2008 2 2
1989 2 2 2009 2 2
1990 2 1 2010 2 2
1991 2 1 2011 3 2
1992 1 1 2012 1 2
1993 3 3 2013 1 1
1994 1 1 2014 3 2
1995 1 1 2015 3 3
1996 3 2 2016 3 3
1997 3 1 2017 3 3
1998 3 3 2018 1 1
1999 3 2 2019 3 3
2000 2 2 2020 3 3
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Table 2 Prediction and observation of 4 types of rainfall pattern in flood season

Ay 2 L T A T R 2 AED I BL T A T 2
1981 1 1 2001 A 2
1982 2 2 2002 4 2
1983 3 1 2003 2 1
1984 2 2 2004 1 1
1985 1 2 2005 2 3
1986 3 1 2006 4 2
1987 1 3 2007 2 3
1988 2 1 2008 2 2
1989 1 2 2009 2 2
1990 3 1 2010 2 2
1991 1 1 2011 3 2
1992 4 1 2012 1 2
1993 4 3 2013 1 1
1994 1 1 2014 4 2
1995 3 1 2015 3 3
1996 4 2 2016 3 3
1997 3 1 2017 4 4
1998 4 3 2018 1 1
1999 4 2 2019 1 3
2000 2 2 2020 3 4
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Fig. 2 Prediction accuracy of summer rainfall pattern in recent 40 years
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Abstract

The spatial distribution of precipitation anomalies during flood season and characteristics of drought
and flood disasters in China are directly affected by the speed and stagnation of the East Asian summer
monsoon (EASM). EASM is significantly affected by external forcing such as sea surface temperature,
land surface processes, ice and snow cover, and internal dynamic anomalies of atmospheric circulation.
The sea surface temperature (SST) anomaly and its evolution have always been important factors for pre-
dicting precipitation during the flood season, considering lead time and the strength of precipitation predic-
tion in flood season.

Based on the scientific understanding and application of the mechanism of El Nino-southern oscillation
(ENSO) cycle and other Ocean SST on the key factors of EASM, the prediction skill of flood season pre-
cipitation is reviewed. According to a prediction evaluation spanning over 40 years of historical records,
the prediction accuracy for different types of rainfall pattern, the prediction accuracy of rain types in 1981
—1990, 1991—2000, 2001 —2010, and 2011—2020 is 50%6/30% , 60%/30% , 50%/40% , and 70%,/50 % ,
respectively. In other words, the prediction of the primary rainfall patterns during the flood season in Chi-
na is closer to the observation, and the accuracy of predicting spatial distribution patterns of drought and
flood has significantly improved. This improvement can be attributed to the in-depth understanding of the
impact of SST on EASM activities and enhancements made to dynamic climate models. In the history of
flood season prediction, there have been both successful and unsuccessful cases. The years with low pre-
diction accuracy and significant flooding events are as follows: 1983, 1991, 1999, 2003, and 2014. The
primary basis for prediction is analyzed, revealing that the limited understanding of the mechanism of SST
affecting the EASM had a great impact on the skill of precipitation predictions during the flood season.
Among these factors, the influence of different phases of the ENSO cycle, the asymmetry of ENSO’s in-
fluence, the change in ENSO spatial patterns, and the influence of other local seas, such as the Indian
Ocean SST anomaly, all play important roles.

The importance of multi-factor and multi-scale synergy theory and application, as well as the technical
support of the objectification method for prediction, are emphasized in summarizing causes for low predic-
tion skill cases. Finally, some suggestions for improving future flood season precipitation predictions are
put forward, and it is emphasized that the development of a multi-factor and multi-time scale synergistic
theory, an objective climate prediction method, and an integrated system for monitoring, predictions and

impact assessment will significantly enhance predictions and provide services for flood season precipitation.

Key words: SST; flood season; precipitation prediction; synergistic effect



