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Tab. 1 Basic information of meteorological stations
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Tab.2 Summary of bias correction methods
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Tab. 3 Description of accuracy evaluation indicators
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Tab. 4 Inter-annual average precipitation of precipitation products for the study areas
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Fig. 1 Heat map of uncorrected precipitation products for indicators evaluating multi-year daily precipitation events in the study area
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Fig.2 Radar map of indicators for evaluating the detection of multi-year daily precipitation events in the study area by corrected precipitation products
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Fig. 3 Plot of changes in indicators for evaluating the error of corrected precipitation products for multi-year daily precipitation events in the study area
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Abstract: As a key link in the water cycle, the uneven and unstable spatial and temporal distribution of precipitation
directly causes natural disasters such as floods and droughts. Highly accurate precipitation data not only helps the
research of hydrology, meteorology, and agriculture, but also can effectively be used to mitigate natural disasters
such as floods. Although station observation is the most direct and accurate way to obtain precipitation, the
distribution of ground stations is not uniform, which often does not reflect the spatial distribution of precipitation
well. Precipitation products with high resolution, continuous spatial and temporal distribution, and easier access
make up for the shortcomings of ground stations to a certain extent and are widely used in basin hydrological
simulation and extreme precipitation prediction. However, their accuracies are affected by the nature of cloud cover,
the performance of satellite sensors, and the inversion algorithms, which often show different degrees of bias, and
need to be evaluated for applicability to verify their reliability before use. It has been shown that appropriate bias
correction for less-than-optimal precipitation products can effectively improve their applicability.

The bias correction of precipitation products are compared using seven methods in three categories to explore
the bias correction methods applicable to different precipitation products and to evaluate the applicability of three
precipitation products such as CMFD, MSWEP, and ERA5-Land based on the day-by-day precipitation observation
data from surface meteorological stations from 1979 to 2018 in three sub-basins of the Yangtze River basin. Three
types of precipitation products are compared with seven methods for bias correction, and nine evaluation indexes
describing the detection capability, error size, degree of fit, and comprehensive evaluation are used to analyze and
evaluate the applicability and correction effect to provide scientific and reasonable bias correction methods for the
accurate application of precipitation products in different regions of the Yangtze River basin.

The results show that the applicability of the corrected precipitation products was improved to different degrees,
and the correction method combining local intensity scaling and triple gamma distribution was optimal for all three
precipitation products and three sub-basins. There was no obvious relationship between the correction method and
the type of precipitation products and the geographic location of the study area. There is an inverse correlation
between the magnitude of correction of the correction methods and the applicability of the precipitation products in
the study area, and the worse the applicability of the products, the more obvious the improvement of the accuracy
evaluation indexes.

The research can provide a referable calibration method for the accurate application of different precipitation
products in different sub-basins of the Yangtze River basin at a later stage. A new correction method, local intensity
scaling combined with three gamma distribution is constructed based on the segmented three-gamma distribution
method by introducing the quantile optimization module and combining it with the local intensity scaling method,
and it is applied to the correction of precipitation products. Compared with other bias correction methods, the
combined local intensity scaling and triple gamma distribution method shows the best correction effect for the three
precipitation products in three sub-basins, which is not only capable of correction, but also applicable, and can
perform well and stably for the precipitation products with different characteristics and in regions with large

differences in climate, topography and area.

Key words: bias correction; precipitation product; Yangtze River basin; accuracy evaluation index
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