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Summary

This supplementary material file contains six figures in support of the analysis and conclusions presented
in the main article.
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Figure S1. The distribution of Kling-Gupta efficiency (KGE) for streamflow estimates across sites from
each model at the (a) 141 training sites and (b) 71 testing sites for the training period. Similar results for
the testing period are shown in panels (c) and (d), respectively. For the process models fit to the testing sites
(denoted “-test”), no performance results are available at the training sites. All models are trained using
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Figure S2. The correlation between model estimated and observed AET from each model at the (a) 141
training sites and (b) 71 testing sites for the training period. Similar results for the testing period are
shown in panels (c) and (d), respectively. The LSTM is not included in this comparison. All models are

trained using Priestley-Taylor PET.



Training Sites Testing Sites

(a) (b)
0.9 09F
08 08
-8 07 07F
=
Q 06 06
o W TR
0 os 0 os
D 0O O
.E 04 0.4
£
E 0.3 s MC-LSTM (-8.93) 03r s MC-LSTM (-5.13)
— 02 e MC-LSTM-PET (-9.33) ok s MC-LSTM-PET (-9.94) |
HBV (-8.36) HBV (-9.71)
o1 SAC-SMA (-10.24) ot SAC-SMA (-13.33)
~===HYMOD (-8.13) ~===HYMOD (-9.23)
0 T 1 i T i T

-40 -30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40

PBIAS (%) PBIAS (%)

1 1
0.9 09}
0.8 08
° 0.7 07t
i)
P 0.6 06
DQ_J L L
0O os 0 os
o O O
= 0.4 041
»
() 0.3 s MC-LSTM (-6.93) 03r s MC-LSTM (-4.99)
= . e MC-LSTM-PET (-9.74) s e MC-LSTM-PET (-9.76)
: HBV (-9.27) : HBV (-10.32)
& SAC-SMA (-11.06) ik SAC-SMA (-14.72)
~===HYMOD (-9.38) ~==HYMOD (-9.92)
0

-40 -30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40

PBIAS (%) PBIAS (%)
Figure S3. The PBIAS between model estimated and observed AET from each model at the (a) 141
training sites and (b) 71 testing sites for the training period. Similar results for the testing period are
shown in panels (c) and (d), respectively. The LSTM is not included in this comparison. All models are
trained using Priestley-Taylor PET.
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Figure S4. The distribution of change in (a,b) AVG.Q, (c,d) FLV, (e,f) FHV, and (g,h) COM across the
141 training sites and all models under a scenario of 4°C warming using (a,c,e,g) Hamon PET and

(b,d,f,h) Priestley-Taylor PET. For the DL models, changes were made to both the dynamic and static
inputs.




Hamon Priestley-Taylor
1 1
a
0.75 075
L L
O 05 8 o05¢
O O
0.25 0.25
0 0
-50 -40 -30 -20 -10 0 -50 -40 -30 -20 -10 0
A AVG.Q (%) A AVG.Q (%)
;
c
0.75 ‘//
L LL
O 05 [m]
O (@]
0.25
100 -50 0 50 100
A FLV (%)
;
e
0.75
o a
o °° O
0.25
0
-60 -40 -20 0 -60 -40 -20 0
A FHV (%) A FHV (%)
1 1
g9
0.75 0.75
LL L
O 05 O 05f
& O
0.25 0.25
0
-60 -40 -20 0 20 -60 -40 -20 0 20

A COM (days) A COM (days)

|—LSTM —MC-LSTM —MC-LSTM-PET ~ HBV  SAC-SMA ——HYMOD|

Figure S5. The distribution of change in (a,b) AVG.Q, (c,d) FLV, (e,f) FHV, and (g,h) COM across the
71 testing sites and all models under a scenario of 4°C warming using (a,c,e,g) Hamon PET and (b,d,f,h)

Priestley-Taylor PET. For the DL models, changes were only made to the dynamic inputs (i.e., no
changes to static inputs).
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Figure S6. The distribution of change in (a,b) AVG.Q, (c,d) FLV, (e,f) FHV, and (g,h) COM across 29
CAMELS sites within the Great Lakes basin under the National LSTM, as well as for 17 of those 29 sites
from the Great Lakes process models, under a scenario of 4°C warming. For the process models only,
results differ when using (a,c,e,f) Hamon PET and (b,d,f,h) Priestley-Taylor PET. For the National
LSTM, changes were made to both the dynamic and static inputs.



