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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.
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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. For benchmarks 11, 12, 13 and 14, RRR stands for Rainfall Runoff Ratio. P (benchmarks 11-16) stands for
precipitation. 2



National Water Model BMO5 BMO0O6 BMO7

Monthly mean flow Monthly median flow Daily mean flow
s ] _ ]
U - - -
BMO08 BM11 BM12 BM13
1o Daily median flow RRR to monthly P RRR to daily P Monthly RRR to monthly P
0.8 - . : .
w 0.6 1 1 1 1
[a]
© 0.4 . : .
0.2 A . . .
0.0
BM14 BM15 BM16 BM17
Monthly RRR to daily P Scaled P Adjusted P Adjusted Smoothed P
0.8 A . . .
w 0.6 1 1 1 1
[a)]
©0.4- g - g
0.2 A . : .
0-0 T T T T T T

-5 -4 -3 -2-1 0 1 -5-4-3-2-101-5-4-3-2-10 1-5-4-3-2-10 1
NSE NSE NSE NSE

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. For benchmarks 11, 12, 13 and 14, RRR stands for Rainfall
Runoff Ratio. P (benchmarks 11-16) stands for precipitation.
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Figure S8. KGE components for National Water Model simulations and all benchmarks, for
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stations used for parameter calibration.



Statistics for regionalization stations
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Figure S9. KGE components for National Water Model simulations and all benchmarks, for stations used for parameter regionalization.
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