Methods S2: The description of Small-scale watershed extended method (SWEM)
To compensate for data shortage, we introduced a SWEM in part of the TGRR, and further extended this SWEM to the entire TGRR [1]. The basic idea of the SWEM is that the parameter groups of several typical catchments among a large watershed can be extended to the surrounding areas until the NPS pollution loads in the whole watershed can be obtained. The detailed processes involve: 1) model calibration- a process of estimating model parameter groups in the watersheds of the Yulin, Xiaojiang, Daning and Xiangxi to generate parameter groups for representing different parts of the TGRR [1-3]; 2) extended modeling- running the well-calibrated models in the corresponding parts of the TGRR. The Sequential Uncertainty Fitting version 2, which is incorporated into SWAT-CUP [4], was adopted for parameter calibration and validation. The Nash-Sutcliffe efficiency coefficient (ENS) was used to quantify the degree of fit between the measured data and the simulated data.
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Where, 
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is the ith observation for the constituent being evaluated, 
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is the predicted value for the constituent being evaluated, 
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is the mean value of observed data for the constituent being evaluated, and n is the total number of observations.
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