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Correction of Satellite Precipitation Product Based on Machine
Learning Models in Tarim River Basin
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Abstract: [ Objective] To assess the applicability of a multi-source data fusion approach for constructing high-
precision regional precipitation datasets. [ Methods] Taking the Tarim River basin as the study area, the study
compared the performance of four machine learning methods (random forest, support vector machine, XGBoost,
and regression tree) in simulating regional precipitation using multi-source data fusion. It further discussed the
effects of different satellite precipitation products (GPM IMERG-v06 (GPMv06) and GPM IMERG-v07
(GPMv07) ) and incorporating the lagged response of the normalized difference vegetation index (NDVD) to
precipitation on fusion model accuracy. [ Results] Both GPMv06 and GPMv07 overestimated the precipitation in
low-elevation zones and underestimated it in high-elevation zones. Compared with GPMv06, GPMv07
demonstrated improved precipitation prediction accuracy in both summer and winter, with the Nash-Sutcliffe
efficiency (NSE) coefficient for winter precipitation increasing by 0.58 in particular. Among the four fusion

models, XGBoost model achieved the highest accuracy in monthly precipitation simulation. Compared to

W5 H #8 :2025-04-14 &8 B #8: 2025-06-04 A EH:2025-06-24 M 4% & % B # (www.cnki.net) : 2025-08-29
BETE : EE A REAEESTH (42277074) 5 o e w4 AR 45 #4551 H (B240201075)

FE—EE  EIRMC1986—) , L Wi, A #UHZ , £ FKSCROK BT . E-mail: xywang@hhu.edu.cn
BAEEE AW (1986—), 1 fI 2047, 32 N FH K SCROK B IRAF5E . E-mail: ghh0001@hhu.edu.cn

http. // stbexb.alljournal.com.cn



420 KRR 539 %

GPMv07, the XGBoost model reduced the root-mean-square error (RMSE) by 2.01 mm, increased the
percentage of sites with NSE coefficient no less than 0.6 by 33%, and raised the mean NSE coefficient by 0.23.
The input error of satellite precipitation had a relatively minor influence on the accuracy of XGBoost model.
Incorporating the lagged response of NDVI to precipitation improved the model's accuracy in some spring and
summer months but had limited effect for most autumn and winter months. [ Conclusion] The XGBoost model
demonstrates significant advantages in correcting the GPMvO07 satellite precipitation data in the Tarim River basin,

achieving substantial improvements in satellite precipitation prediction accuracy. This research provides data

references for studies in regional water resource management and soil erosion prevention.
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Fig. 5 Spatial distribution of accuracy evaluation indexes for GPMv07 and precipitation fusion methods
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