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Study on the Method of Rainfall Ensemble Probability Forecast

Based on Bayesian Theory and Its Preliminary Experiments
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Abstract: The paper applies BPO (Bayesian Processor of Output) method based on Bayesian theory to the
method of rainfall ensemble probability forecast. Using ensemble prediction data and historical observa-
tional data, we develop a rainfall probability forecast model, and then revise a set of precipitation predicted
value into a set of Bayesian precipitation probability forecast in the form of continuous probability distribu-
tion or continuous probability density. Besides, we obtain a group value of Informativeness Score (IS),
which can express the prediction ability of each ensemble member. Furthermore, we fuse the probability
forecast results of each member into an integration Bayesian precipitation probability forecast on the basis
of IS and test the results with Continuous Ranked Probablity Score (CRPS). Experiment results show that
the reliability of integration Bayesian precipitation probability forecast is higher than ensemble direct prob-
ability forecast.
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(Take Guangzhou 29 June 2008 as example)
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Table 1 Posterior parameters at five stations

(Take CMA ensemble member as example)
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Table 2 Posterior parameters at five stations

(Take NCEP ensemble member as example)
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Fig.6 The IS (a) and r; (IS;) (b) obtained based on

NCEP ensemble forecast for Nanjing precipitation
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Fig. 7 NCEP 24 h ensemble forecasts at Guangzhou on 7 June 2008 from the ensemble

direct probability forecast (Ensemble Forecast) , climate probability forecast (Climate

Forecast) , and integration Bayesian precipitation probability forecast (Integrated Forecast) :

(a) probability distribution, and (b) probability density

(Actual observation: 24. 8 mm, ensemble mean; 11. 28 mm)

50

(a) —— ST

Py e EAT
E m LA TR
)

30+
&
]?L_
i 20[
=
% ol \//

0

SN R (2B A el

40

(b) —— MR
7 —— A TR
& 30¢
S
R
& 20
#
=
2" *\\//X
0

Il vl [E2ps A El8

B8 il i B DL 307 8 K MBE R A (B I AR 4R A T B
MEAR TR (S RO 19 6 H CRPS 343 #{H

() FF CMA L4 W13 2] 19 25

» (b) 3T NCEP £ Bl 15 5 1 45

Fig. 8 Mean value of CRPS in June of integration Bayesian precipitation

probability forecast (Integrated Forecast) and ensemble direct probability

forecast (Ensemble Forecast) at the stations (a) based on CMA

ensemble forecast, and (b) based on NCEP ensemble forecast
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