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A precipitation combined forecasting model based on atmospheric circulation and sea surface temperature / WU
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Abstract: In view of the chaos and randomness of precipitation and the high difficulty of accurate long-term precipitation
prediction, the multiple time-varying sea-temperature index and factor prediction opinion index were proposed. Based on
the atmospheric circulation and sea surface temperature (SST) field, a long-term combined precipitation forecasting model
was constructed, which is verified by taking the Three Gorges Reservoir Basin as an example. The results show that the
combined forecasting model has good applicability in the monthly precipitation forecast of the flood season from 1961 to
2020 in the Three Gorges Reservoir Basin, especially in June and September. Compared with multi-factor regression,
random forest mathematical statistical model and CFSv2, ECMWF system 4 dynamic numerical models, this model is more
robust and has significantly improved prediction accuracy.

Key words: long-term precipitation forecast; atmospheric circulation; sea surface temperature field; multiple time-varying
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Table 1 P-MTS model parameters and weight range in forecast period of 1 to 3 months

¥4k a B
Aty
1A 2 A 3H 1 A 2 A 3 A 1A 2 A 3H
5H 10~12/0~16~10/0~3 4~7/0~2 0.20~0.40 0.25~0.40 0.40~0.55 0.60~0.80 0.60~0.75 0.45~0.60
6H 7~12/0~5 4~7/4~6 3~6/4~5 0.45~0.65 0.30~0.50 0.35~0.45 0.35~0.55 0.50~0.70 0.55~0.65
7H 3~6/2~4 0~2/2~4 2~4/7~10 0.40~0.45 0.40~0.45 0.45~0.65 0.55~0.60 0.55~0.60 0.35~0.55
8 H 3~6/1~5 0~5/3~7 0~3/6~10 0.35~0.65 0.55~0.70 0.30~0.40 0.35~0.65 0.30~0.45 0.60~0.70
9 H 0~2/2~4 0~3/2~5 0~3/9~12 0.50~0.75 0.50~0.70 0.60~0.70 0.25~0.50 0.30~0.50 0.30~0.40
10 A 1~3/5~8 0~4/3~5 0~2/6~8 0.25~0.50 0.15~0.40 0.20~0.55 0.50~0.75 0.60~0.85 0.45~0.80
T/ AR SRR SRR R IEMR KRR (¢ = 1) BIMRER(y = - 1) IR
x2 TRE1~3 ABATHETHREREREHMELPRTHREE
Table 2 Prediction accuracy of combined forecasting model in calibration
and validation periods in forecast period of 1 to 3 months
R M i/ mm Myy/ %

Ay FEH il FEWH poLoet) FEW iZai]

13 2H 3A 1A 2H 3H 1A 2A 3H 1A 2H 3H 1A 2A 3H 1A 28 3H
5H 0.61 0.61 0.54 0.60 0.33 0.28 8.29 9.20 9.74 7.78 9.25 9.72 11.07 11.30 12.02 10.17 12.65 13.29
6 H 0.79 0.80 0.78 0.74 0.73 0.72 9.84 6.75 7.36 8.90 9.10 10.46 5.41 5.37 5.88 7.59 7.69 8.89
7H 0.68 0.64 0.66 0.74 0.70 0.66 13.10 13.87 13.81 18.20 19.59 19.61 8.43 8.92 8.85 13.26 14.20 14.38
8 H 0.75 0.72 0.72 0.62 0.60 0.57 14.84 16.42 16.28 18.32 21.13 21.88 11.90 12.85 12.48 16.97 18.48 18.80
9 H 0.71 0.68 0.69 0.82 0.80 0.81 9.66 9.47 9.52 9.00 8.56 8.68 9.24 9.06 9.13 10.35 9.96 10.13
10H 0.74 0.74 0.63 0.60 0.70 0.42 6.16 6.69 7.20 7.38 7.90 9.41 11.97 12.78 13.97 15.88 17.35 20.17

TE 23658 W ITAGHE AR 30 /8 SN 1T 0 S-S, K30 T TP A 4R 1991—2020 4R 197 24(8
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Fig.2 Precipitation forecast in validation period of combined forecasting model
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Table 3 Comparison of monthly precipitation forecast accuracy of different models in flooding seasons from 1991 to 2010

M i/ mm My /%
A

5H 6 H 7R 8 H 9 H 10 A 5H 6 A 7H 8 A 9 A 10 A
20 A TR AR AR 7.86 5.01 13.81  15.52 8.68 4.81 9.38 3.69 8.94 11.71 9.40 9.12
MLR #71 10.12  11.37  23.45 25.66 12.55 6.85 11.73 9.08 17.12 19.50  14.29 12.31
RF f&i 7.96  11.46 19.86  21.79 15.33 7.20 9.26 8.69  12.77 16.45  16.08 13.64
CFSv2 iy 19.46  37.40  21.64 26.33 22.48 17.43  28.24 26.85 15.41 20.80  24.94 25.68
SYS4 fEiF 16.06  25.47  20.72 23.59 23.72 17.58 25.81 18.24  14.66 19.00 26.43 27.44
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