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Performance values
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Figure S1: Spatial patterns of model performance for catchments in the Australia (CAMELS-AUS
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S2: Spatial patterns of model performance for catchments in the Brazil (CAMELS-BR dataset)
for the upper benchmark (first column), lower benchmark (represented by the ensemble mean of
1000 parameterizations, second column), and the difference between upper and lower benchmark
(third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S3: Spatial patterns of model performance for catchments in the Central Europe (LamaH-CE
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S4: Spatial patterns of model performance for catchments in the Chile (CAMELS-CL dataset)
for the upper benchmark (first column), lower benchmark (represented by the ensemble mean of
1000 parameterizations, second column), and the difference between upper and lower benchmark
(third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S5: Spatial patterns of model performance for catchments in the Denmark (CAMELS-DK
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble

mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S6: Spatial patterns of model performance for catchments in the France (CAMELS-FR dataset)
for the upper benchmark (first column), lower benchmark (represented by the ensemble mean of
1000 parameterizations, second column), and the difference between upper and lower benchmark
(third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S7: Spatial patterns of model performance for catchments in the Germany (CAMELS-DE
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S8: Spatial patterns of model performance for catchments in the Great Britain (CAMELS-GB
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S9: Spatial patterns of model performance for catchments in the Luxembourg (CAMELS-LUX
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.



Upper - lower benchmark

Upper benchmark Lower benchmark
a) NPE
3 o““.. o oo . -‘;&’:‘ L% | © oo 3
LX 2 *%d L, S . oo™ oy
:v“s‘ R o SO AR AP
O‘.o'. ° noc'u'c..o" - et ¥ o °
e o e Y .
. ' = . » . . o 30 &
‘e oe® *% ] ® *% o $
° . ® " o oo, @ ". ° I > ", b
L) ?.. '. . ...‘. 4 }:;' = e .’... “.B... ‘e K
® . ° ®, I ] .
~ 0 > - ° .
. g, K o, Lt
e o [ ] e o
b) KGE
gt o o Moo o s s Ngo v s
:.o:..o‘ s, 2.0g% § e Y o cwer
12 . L T 4 . * o o goo®, ¢ oDgl oW
sat ,3?-' Doy o S s ST VX e TR SR S
oo™ oo 00 s eef® ® g 400 ¢ ) % e ©
O?I . . '8’ . o':.‘ 55 .
. 029 0.’ :.:' ,,f'-’.; P : . :- e Pleg ..,. :eo
P e R I LL
. o . & ] . .
O O . °t.
L o o
c) NSE
e Rggo o
oo ' ] P O o mer » '8
"'00:.. Ty 1 T o .'00: 2 o%, © o oDl oo oo™ _ oo 9
B imiRe .. EgiERes iR
e oo o, oe ‘l.o“. B -
° ? & 2 P ° . " (4 - ®
Jtly o e Jthy b e PREIEERE
3 i’:‘-l" L Y o i’:n L G
. e e
. %o . %.° ..
. P ot ° o

Performance values

W 09<x<1 B 05<x<06 O 01<x<02
B 08<x<09 WM 04<x<05 O 0<x<0.1
B 07<x<08 B 03<x<04 O x=0

W 06<x<07 @ 02<x=<03

Figure S10: Spatial patterns of model performance for catchments in the Spain (CAMELS-ES dataset)
for the upper benchmark (first column), lower benchmark (represented by the ensemble mean of
1000 parameterizations, second column), and the difference between upper and lower benchmark

(third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S11: Spatial patterns of model performance for catchments in the Sweden (CAMELS-SE
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S12: Spatial patterns of model performance for catchments in the Switzerland (CAMELS-CH
dataset) for the upper benchmark (first column), lower benchmark (represented by the ensemble
mean of 1000 parameterizations, second column), and the difference between upper and lower
benchmark (third column). Values are shown for a) NPE, b) KGE, and c) NSE.
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Figure S13: Example of a random forest trained and tested using all CAMELS datasets. The training
set was based on 90% of the catchments and the test set was based on the remaining 10% of the
catchments. We did a ten-fold validation, i.e., testing and training was repeated 10 times. The
example shows one of the ten random forests used to predict RNP (files rf_UB_NPE_1.RDat and
rf_LB_NPE_1.RDat). The x-axis shows the “observed” RNP from the HBV model and the y-axis shows
the RNP values “simulated” by the random forest. a) RNP for the upper benchmark in the training
data set, b) RNP for the upper benchmark in the test data set, c) RNP for the lower benchmark in the
training data set, and d) RNP for the lower benchmark in the test data set.



Table S1: Performance of the ten individual random forest models (RF.1 to RF.10) in terms of Pearson
correlation coefficient (r) and mean absolute error (MAE) when predicting RNP.

Case Metric Sample RF.1 RF.2 RF.3 RF.4 RF.5 RF.6 RF.7 RF.8 RF.9 RF.10 RF.Mean
usB r Training 098 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
usB r Testing 0.76 0.78 0.82 0.79 0.85 0.82 0.83 0.77 096 0.94 0.83
LB r Training 096 0.96 097 0.96 0.95 0.97 096 0.96 0.96 0.96 0.96
LB r Testing 091 0.71 0.59 0.82 094 0.7 0.72 0.84 0.82 0.88 0.79
UB MAE Training 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
UB MAE Testing 0.05 0.05 0.05 0.04 0.05 0.05 0.05 0.06 0.04 0.05 0.05
LB MAE Training 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
LB MAE Testing 0.13 0.14 0.13 0.13 0.11 0.12 0.13 0.12 0.14 0.12 0.13
Table S2: same as Table S1, but for RKG.
Case Metric Sample RF.1 RF.2 RF.3 RF.4 RF.5 RF.6 RF.7 RF.8 RF.9 RF.10 RF.Mean
usB r Training 098 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
uB r Testing 0.67 0.73 0.83 0.82 0.86 0.83 0.89 0.78 0.95 0.92 0.83
LB r Training 097 0.96 097 0.96 0.96 0.97 0.97 0.97 096 0.96 0.97
LB r Testing 096 0.66 0.65 0.77 091 0.69 0.74 0.85 0.83 0.91 0.8
UB MAE Training 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
UB MAE Testing 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.06 0.06
LB MAE Training 0.1 01 009 01 01 0.09 009 0.1 009 0.1 0.1
LB MAE Testing 0.19 0.22 025 022 0.2 0.22 025 0.2 023 0.2 0.22
Table S3: same as Table S1, but for RNS.
Case Metric Sample RF.1 RF.2 RF.3 RF.4 RF.5 RF.6 RF.7 RF.8 RF.9 RF.10 RF.Mean
usB r Training 096 0.97 096 0.96 0.96 0.96 0.97 0.97 097 0.97 0.96
uB r Testing 0.4 039 045 0.74 0.59 0.64 0.84 0.72 093 0.94 0.66
LB r Training 097 096 097 0.95 0.95 0.97 097 0.97 098 0.97 0.97
LB r Testing 0.98 0.23 0.29 0.37 0.37 0.27 0.33 043 0.65 0.85 0.48
UB MAE Training 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
UB MAE Testing 0.11 0.12 0.1 0.1 0.11 0.09 0.09 0.14 0.13 0.14 0.11
LB MAE Training 122 1.22 1 127 13 108 1.04 1.23 093 1.12 1.14
LB MAE Testing 205 257 39 238 28 312 339 184 529 284 3.02




Table S4: Version number and the column names (in green) or file names (in blue) of the precipitation (P), temperature (T), potential evapotranspiration (PET),
and discharge (Q) time series that were used for the various model runs.

Camels
CAMELS-AUS
CAMELS-BR
CAMELS-CH
CAMELS-CL
CAMELS-DE
CAMELS-DK
CAMELS-ES
CAMELS-FR

CAMELS-GB
CAMELS-LUX

CAMELS-SE

CAMELS-US
LamaH-CE

w N =
= = = =

S

Version
Version 2.02
Version 1.2
Version 0.7
Version 1.0.0
Version 3.0
Version 1.1.0
Version 2.1
vid

Version vl

Version 1

Version 1.2

Version 1.0

P series
precipitation_SILO.csv
p_chirps
precipitation(mm/d)
4_CAMELScl_precip_cr2met.txt
precipitation_mean
precipitation
total_precipitation_sum
tsd_prec

precipitation

RR_rad

Pobs_mm

prcp(mm/day)

prec

T series

tmin_SILO.csv and tmax_SILO.csv
tmean_eraSland
temperature_mean(degC)
10_CAMELScl_tmean_cr2met.txt
temperature_mean

temperature
temperature_2m_mean
tsd_temp

temperature

t2m
Tobs_C
tmin(C) and tmax(C)

2m_temp_mean

No official version number, but on 2025-10-21 CAMELS-GB v2 was published.
PET data files received per email.
PET values are not provided. PET values were calculated by us using the Priestley-Taylor equation instead.
Column names are missing, but streamflow values are given in the 5th column.

PET series
et_morton_point_silo.csv
pet_gleam

pet_sim(mm/d)
12_CAMELScl_pet_hargreaves.txt
pet_hargreaves

pet
potential_evaporation_sum_FAO_PENMAN_MONTEITH
tsd_pet_pe

pet

PET_PM

PET_Hamon_mm 2

3)

PET_A

Q series
streamflow_mmd.csv
streamflow_mm
discharge_spec(mm/d)
3_CAMELScl_streamflow_mm.txt
discharge_spec_obs
Qobs

streamflow

tsd_g_mm
discharge_spec

Qspec

Qobs_mm

4)

gobs






