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Figure CC1.1: Typical PSD of large white-water rivers in the Amazon Basin (adapted from Santini et al., 2019). (a) 

Particle-size distributions (PSD) measured in suspension at different relative depths and in the riverbed (Requena station, 

Ucayali River, 16 March 2015). The grey line shows the measured distribution, while the dashed line represents a reconstructed 

PSD obtained from a mixture of log-normal components corresponding to clay, silt, and sand fractions. (b) Vertical profiles of 

representative grain diameters for the fine and sand fractions. Symbols correspond to measurements at different stations. The 

dashed vertical line indicates the conventional 63 µm boundary between silt and sand. This figure illustrates the predominance 

of two main modes in the PSD, supporting the two-fraction representation adopted in this study.  
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Figure CC1-2: Revised Figure 2. 
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Table CC1-1. Discharge model performance over calibration and independent validation periods. Calibration was 

performed over 2010–2015 (except for Puerto Inca, for which the period was 2012–2014), while independent validation periods 

correspond to time windows outside the calibration interval, selected based on data availability at each station. Metrics are 

computed using observed daily discharge records. 

Station Period type Period N (days) NSE KGE PBIAS (%) 

Lagarto Independent validation  01/2009–12/2009 287 0.9 0.94 -1.3 

Lagarto Calibration 01/2010–12/2015 2191 0.89 0.94 -1.7 

Lagarto Independent validation  01/2016–12/2019 1162 0.84 0.90 -1.7 

Puerto Inca Calibration 09/2012–08/2014 730 0.73 0.86 -1.1 

Puerto Inca Independent validation 09/2015–08/2016 731 0.69 0.83 -7.1* 

Pucallpa Independent validation 01/2000–09/2009 3653 0.94 0.94 -4.8 

Pucallpa Calibration 01/2010–12/2015 2161 0.92 0.89 1.1 

Pucallpa Independent validation 01/2016–09/2019 1389 0.91 0.94 -1.2 

Requena Independent  01/2000–09/2009 3653 0.92 0.93 -3.8 

Requena Calibration 01/2010–12/2015 2191 0.9 0.95 0.1 

Requena Independent validation 01/2016–12/2019 1461 0.85* 0.83* -9.5* 

* Lower performance during these periods is associated with reduced quality of observed discharge data and/or precipitation inputs. 

Table CC1-2. Sand routing model performance over calibration and independent validation periods. Calibration was 

performed over 2009–2015, while independent validation periods correspond to time windows outside the calibration interval, 

selected based on data availability at each station. Metrics are computed using observed sand flux at surface concentration 

sampling time step. 

Station Period type Period  N (days) NSE KGE PBIAS (%) 

Lagarto Calibration 09/2009–08/2015 323 0.80 0.87 7.9 

Lagarto Independent validation  09/2015–08/2018 181 0.45 0.60 27.7 

Requena Calibration 09/2009–08/2015 404 0.86 0.92 -2.3 

Requena Independent validation  09/2015–08/2018 77 0.80 0.70 -24.0* 



Figure CC1-3: Comparison of simulated and measured river discharge (a) and suspended sediment flux (b) at gauging 

stations in the Ucayali basin. Simulated values (𝑄𝑠𝑖𝑚, 𝑄𝑠  𝑠𝑖𝑚) correspond to daily outputs from the SWAT-Amazon model 

extracted at the dates of field measurements. Observed values (𝑄𝑔𝑎𝑢𝑔𝑖𝑛𝑔, 𝑄𝑠  𝑔𝑎𝑢𝑔𝑖𝑛𝑔) are direct field measurements, 

independent of rating curve derivation. The dashed line indicates the 1:1 relationship, and the shaded band represents the ±15% 

envelope. The Puerto Inca station was excluded, as its sub-daily flood pulse dynamics are not adequately captured at the model’s 

daily time step. Axis ranges reflect the observed variability of 𝑄 and 𝑄𝑠  across all stations. Statistical indicators are computed 

over all stations pooled: n = number of paired observations; R² = coefficient of determination; bR² = bias-corrected coefficient 

of determination; NSE = Nash–Sutcliffe efficiency; KGE = Kling–Gupta efficiency (Gupta et al., 2009); PBIAS = percent bias.
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