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Fig. 1 Overview of Upper Hanjiang River basin
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Table 1 Basic information of multi-source precipitation datasets
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Fig. 2 Schematic of bias correction of multi-source precipitation data
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Table 3 Information of precipitation correction factors
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Fig. 6 Fitting of calibrated precipitation and measured precipitation in each scheme
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Table 4 Precision of precipitation correction for each scheme

. R Il
Exs Erys /mm Exq Exs Epms /mm Exc
S1 0.91 18.70 0.84 0.86 23.88 0.70
S2 0.93 17.36 0.94 0.89 20.99 0.78
S3 0.84 25.26 0.78 0.87 22.95 0.82
S4 0.92 17.16 091 0.88 22.24 0.79

S5 0.94 15.84 0.89 0.94 15.83 0.91
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Table S Precision of precipitation correction for other precipitation data

SR A b R plpm Gl
Exs Egys /mm Exg Exg Egms /mm Exg
ERA5 0.89 20.87 0.79 0.92 17.15 0.82
ERA5* 0.96 12.83 0.94 0.96 12.48 0.94
MSWEP-V2 0.88 21.51 0.88 0.91 17.46 0.91
MSWEP-V2* 0.95 13.68 0.94 0.95 12.83 0.98
PERSIANN-CDR 0.95 13.20 0.96 0.82 25.24 0.88
PERSIANN-CDR* 0.96 12.59 0.96 0.87 21.21 0.92
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Study on the bias correction method for monthly precipitation data considering

teleconnection factors*
YAN Baowei'?, CHANG Jianbo'*, SUN Mingbo' >, GU Donglin'*, ZHOU Xuerui'*, YANG Dongxu'~

(1. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China; 2. Hubei Key
Laboratory of Digital River Basin Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The correction of multi-source precipitation data is critical for analyzing and modeling hydrological patterns in
data-scarce regions. However, existing correction methods often overlook the influence of climatic factors. To address this,
a precipitation bias correction model was developed based on BiLSTM, integrating multi-source precipitation datasets
(ERA5, ERAS-Land, MSWEP-V2, and PERSIANN-CDR) with teleconnection factors. The XGBoost-SHAP model was
employed for feature selection and causality analysis, while a Bayesian Optimization (BO) strategy was applied to identify
the optimal combination of model hyperparameters to further enhance correction accuracy. Using the Upper Hanjiang River
basin as the study area, multi-source precipitation data bias correction was conducted. The results indicate: (DAtmospheric
circulation factors are the primary influences on precipitation formation in the Upper Hanjiang River basin, with the position
index of the Northern Hemisphere Subtropical High Ridge having the most significant impact. @Compared with traditional
statistical methods, the BO-BILSTM model, while slightly less effective than the optimal parameter transformation
method, provides greater flexibility in incorporating multiple influencing factors. @After considering teleconnection
factors, the Nash-Sutcliffe efficiency coefficient of the corrected multi-source precipitation data during the test period
improved by an average of 5.4%, the mean squared error decreased by 24.6% on average, and the Kling-Gupta efficiency
coefficient increased by 10.5% on average. These findings offer a practical technical solution for high-precision monthly
precipitation estimation and extension in data-scarce regions.

Key words: monthly precipitation; bias correction; teleconnection factors; multi-source precipitation dataset; BiLSTM

model
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