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Text S1. Performance metrics
To evaluate the precipitation products and simulated variables, we used Pearson’s correlation coefficient (R), root mean square error (RMSE), and bias, defined as:

		(S1)
		(S2)
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where  and  represent reference values (APHRODITE precipitation or APHRODITE-driven simulation) and simulated values (other forcings), respectively, at time step .  and  are the corresponding means. Two comprehensive metrics, the Kling-Gupta efficiency coefficient (KGE; Kling et al., 2012[footnoteRef:2]) and the Nash-Sutcliffe efficiency coefficient (NSE; Nash and Sutcliffe, 1970[footnoteRef:3]), were also used to assess the overall performance of the precipitation products and simulated variables. The KGE is defined as: [2:  Kling, H., Fuchs, M., & Paulin, M. (2012). Runoff conditions in the upper Danube basin under an ensemble of climate change scenarios. Journal of hydrology, 424, 264-277.]  [3:  Nash, J. E., & Sutcliffe, J. V. (1970). River flow forecasting through conceptual models part I—A discussion of principles. Journal of hydrology, 10(3), 282-290.] 
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where  is the bias ratio,  is the variability ratio, and ,  are the coefficients of variation for the simulated and observed values, respectively. Ranging from negative infinity to 1, A KGE value of 1 indicates perfect agreement between simulated and observed values, while lower values indicate increasing levels of deviation. NSE quantifies the predictive skill of a model by comparing simulation errors to the variability in observations:

		(S7)

An NSE value of 1 indicates perfect model performance, whereas an NSE of 0 indicates that the model performs no better than the mean of the observations. Negative NSE values suggest that the model is less effective than simply using the observed mean as a predictor.
Additionally, hit-and-miss statistics are used to evaluate the precipitation products, in terms of capturing the occurrence of the precipitation events. This includes the probability of detection (POD), false alarm ratio (FAR), and critical success index (CSI), as below:
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Here, the threshold to determine precipitation event was set to be 1.0 mm/day, following Kim et al. (2017)[footnoteRef:4]. For the definitions of the components in Eqs. (S8–S10), readers are referred to Kim et al. (2017) and Cui et al. (2020)[footnoteRef:5].
 [4:  Kim, K., Park, J., Baik, J., Choi, M., 2017. Evaluation of topographical and seasonal feature using GPM IMERG and TRMM 3B42 over Far-East Asia. Atmospheric Research, 187: 95-105. https://doi.org/10.1016/j.atmosres.2016.12.007]  [5:  Cui, W., Dong, X., Xi, B., Feng, Z., Fan, J., 2020. Can the GPM IMERG final product accurately represent MCSs’ precipitation characteristics over the central and eastern United States? Journal of Hydrometeorology, 21(1): 39-57. https://doi.org/10.1175/jhm-d-19-0123.1] 
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Fig. S1. (a-f) Mean precipitation from 2011 to 2015, (g-k) correlation coefficient, and (l-p) Nash-Sutcliffe model efficiency coefficient (NSE) of the precipitation products compared to APHRODITE from 2011 to 2015.
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Fig. S2. (a-e) Probability of detection (POD), (f-j) false alarm ratio (FAR), and (l-p) critical success index (CSI) of the precipitation products compared to APHRODITE from 2011 to 2015.
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Fig. S3. Seasonal variations in statistical metrics for the five precipitation products compared to APHRODITE. The metrics include (a) NCRMSE, (b) RMSE, (c) R, (d) KGE, (e) NSE, (f) POD, (g) FAR, and (h) CSI.


[image: 텍스트이(가) 표시된 사진

AI가 생성한 콘텐츠는 부정확할 수 있습니다.]
Fig. S4. (a-f) Mean soil moisture (SM) from the simulated datasets, (g-k) correlation coefficient, and (l-p) NSE of the simulated SM compared to APHRODITE-simulated SM from 2011 to 2015.
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Fig. S5. Seasonal variations in statistical metrics for simulated SM compared to APHRODITE-derived SM. The metrics include (a) , (b) NCRMSE, (c) RMSE, (d) R, (e) KGE, and (f) NSE.
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Fig. S6. (a-f) Mean evapotranspiration (ET) from the simulated datasets, (g-k) correlation coefficient, and (l-p) NSE of the simulated ET compared to APHRODITE-simulated ET from 2011 to 2015.
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Fig. S7. Seasonal variations in statistical metrics for simulated ET compared to APHRODITE-derived ET.
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