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Precipitation forecasting in flood season over the Dongjiang Basin

using Bayesian model averaging and standardized anomaly

WU Yuzhen, FENG Zhizhou, WANG Dagang
(Department of Water Resources and Environment, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Bayesian Model Averaging (BMA) is applied to monthly precipitation forecasting in the flood
season over the Dongjiang basin to correct the bias of Climate Forecast System version2 ( CFSv2). In the
meantime, Standardized Anomaly (SA) is used to quantify the precipitation abnormality and incorporated
into the deterministic and ensemble forecasting. A better precipitation forecasting model is then estab-
lished by the combination of BMA and SA to improve accuracy of long-term precipitation forecasting in the
Dongjiang basin. Conclusions are drawn as follows: (1) The 50th percentile and below of ensemble fore-
casting have poor skill , whereas the 75th percentile is usually in agreement with observations. However,
BMA has disadvantage in that it underestimates precipitation amount when extreme events occur. (2) The
value of SA based on the ensemble average of CFSv2 is too small, indicating a systematic bias of CFSv2.
When the CFSv2 raw forecasting is corrected by gamma function and multinomial , both Threat Score and
the number of greatly increases but Bias Score increases in the meanwhile; 3) The relationship between
SA and BMA can be expressed as follows: the 95th percentile of ensemble forecasting is used when SA
indicates an abnormal precipitation, otherwise the 75th percentile is used.
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Fig. 2 Precipitation of Dongjiang basin calculated by

Thiessen polygon and arithmetic mean

Location of rain-gauge in Dongjiang basin
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Fig. 3  Precipitation of different quantile of BMA in each month of flood season over Dongjiang basin
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Table 1  Error of CFSv2 ensemble forecasting and different quantile forecasting of BMA in

each month of flood season over Dongjiang basin

RETRIR ENGELIEN 4 A 5A 6 A 7H 8 H 9H
CFSv2 45 Fiik 0.77 0.65 0. 54 0.65 0. 44 0.53

BMA5% 437 %k 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00

MAPE BMA 50% 43> %% 1. 00 1. 00 1. 00 1. 00 0.99 1.00
BMA 75% 4> %% 0.72 0. 45 0. 45 0. 64 0. 42 0.30

BMA 95% 4314k 1.56 1.22 0.78 1.33 0.83 1.01

CFSv2 45k 0.58 0. 56 0. 50 0. 47 0.53 0.71

BMA 5% 43 % 0. 96 0.92 0. 90 0. 90 1.01 1.11

NRMSE BMA 50% 4314k 0.95 0.92 0. 90 0. 90 1.01 1.11
BMA 75% 43 %t 0.42 0.43 0.46 0.42 0.45 0.44

BMA 95% 43 fi %t 0. 81 0. 80 0. 50 0. 66 0. 61 0.91
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Table 2 Error of SA in forecasting extreme

precipitations over Dongjiang basin
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Table 3 Error of SA and the joint forecasting of SA and BMA

ENGIFIEiryRs Ts Bs 95% 43 % 75% SV 4K
CFSv2 411 0. 10 0. 61 0.29 0.38
IS RBETIE (LA TFHH) 0. 16 3.00 0.29 0.77
ZHTIE (A FHE) 0.15 3.31 0.26 0.75
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ZWiATIE (EH) 0.16 4.88 0.28 0.78
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