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Contents of this file
1. Figures S1 to S9
(a) Figures S1-S3: a set of figures comparable to those in the main manuscript but with the Nash-Sutcliffe efficiency
(NSE; Nash and Sutcliffe, 1970) as model performance metric.
(b) Figure S4: map showing which benchmark category results in the best KGE validation scores in each basin.
(c) Figures S5-S7: similar maps as shown in the main paper for each of the three benchmark groups.
(d) Figures S8, S9: a separation of the benchmark KGE scores into its three bias, variability and correlation compo-

nents, for calibration and regionalization stations.

2. Table S1: overview of the benchmarks used in this paper.



Table S1. Brief explanation of benchmarks, based on descriptions provided in Knoben (2024). Note that benchmark IDs are different and

refer to the ones used in the Figures in this current manuscript.

ID Name Description

BMO1 Mean flow Long-term mean (single value)

BM02 Median flow Long-term median (single value)

BMO03  Annual mean flow Mean flow per year; cannot be used to predict unseen data
BMO04 Annual median flow Median flow per year; cannot be used to predict unseen data
BMO5 Monthly mean flow Mean flow per month; rough approximation of typical season-

ality of the flow regime

BMO0O6 Monthly median flow Median flow per month; rough approximation of typical season-
ality of the flow regime

BMO07  Daily mean flow Mean flow per day; smooth approximation of typical seasonal-
ity of the flow regime

BMO08 Daily median flow Median flow per day; smooth approximation of typical season-
ality of the flow regime

BMO09  Rainfall-runoff ratio to all Scales all precipitation over the period of interest by the long-
term rainfall-runoff ratio and distributes evenly over time steps;
equivalent to BMO1 during calibration

BM10 Rainfall-runoff ratio to annual As BM09, but applying the long-term rainfall-runoff ratio to
annual precipitation totals

BMI11 Rainfall-runoff ratio to monthly =~ As BM09, but applying the long-term rainfall-runoff ratio to
monthly precipitation totals

BM12 Rainfall-runoff ratio to daily As BMO09, but applying the long-term rainfall-runoff ratio to
daily precipitation totals

BM13  Monthly rainfall-runoff ratio to ~ As BM11, but using mean monthly rainfall-runoff ratios

monthly
BM14  Monthly rainfall-runoff ratio to ~ As BM12, but using mean monthly rainfall-runoff ratios
daily
BM15  Scaled precipitation In this application, identical to BM12
BM16 Adjusted precipitation As BM15, with shifting the time series by a calibrated lag value

BM17 Adjusted smoothed precipita- AS BMI16, smoothed by a moving window average of calibrated

tion length
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Figure S1. Cumulative Distribution Function (CDF) plot of the Nash—Sutcliffe Efficiency (NSE) scores for the National Water Model v3.0

and 17 simple benchmarks.
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Figure S2. Cumulative Distribution Function (CDF) plot of the Nash—Sutcliffe Efficiency (NSE) scores of the evaluation period. The National
Water Model v3.0 KGE scores are in black, and the NSE scores for the simple benchmarks in colors. Sampling uncertainty (defined as the

difference between the 5" and 95" percentile NSE estimate) in lighter colors. See Fig. S1 for a description of the benchmarks.






