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Figure S1. Comparisons (d and e) between 13 March 2019 SWE between the nature run (a) and open loop (b) simulations
performed in this study, and an external snow reanalysis dataset (Fang et al., 2022). The spatial plot presented is for a
subdomain in the Pacific Northwest hydrologic region, where the nature run and open loop simulation are regridded to the
reanalysis coordinate reference system and spatial resolution (~500 m).
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Figure S2. Comparisons (d and ) between 13 March 2019 SWE between the nature run (a) and open loop (b) simulations
performed in this study, and an external snow reanalysis dataset (Fang et al., 2022). The spatial plot presented is for a
subdomain in the Upper Colorado hydrologic region, where the nature run and open loop simulation are regridded to the
reanalysis coordinate reference system and spatial resolution (~500 m).
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Figure S3. Winter (December, January, and February) mean SWE in the Upper Colorado region simulated at 250 m
resolution from the open loop (a), nature run (b), and data assimilation simulations, both with (d) and without (c) the forest
25 strategy. Note that the colorbar limits for this figure are different from those used in Fig. 3.
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Figure S4. Winter (December, January, and February) mean SWE in the Great Basin region simulated at 250 m resolution
from the open loop (a), nature run (b), and data assimilation simulations, both with (d) and without (c) the forest strategy.
Note that the colorbar limits for this figure are different from those used in Fig. 3.
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Figure S5. Winter (December, January, and February) mean SWE in the California region simulated at 250 m resolution
from the open loop (a), nature run (b), and data assimilation simulations, both with (d) and without (c) the forest strategy.
Note that the colorbar limits for this figure are different from those used in Fig. 3.
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Great Basin [water-year 2019]
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Figure S6. Plots are the same format as those shown in Fig. 7, but present domain average SWE and domain total runoff
over the Great Basin.



Pacific Northwest [water-year 2019]

- 200

—

[=3

o
L

772 With forested grid cells
1 No forested grid cells

[}
<)
I
2 80 E
2 4 - 150
4 5
@ 60 A
%é /| - 100 %
o 40 Z A g
< 4 50 o
8 201 Vol E
°
3 o . ; . : : ; ; . : : o
— 40000 -
>
o~
o
£ 30000 1
&
2
E 20000 -
=
£ 10000 A
S [N\ [\ > > NN\ o>
o ot oot @ g ot e A
—— Nature Run ——— Data Assimilation [without forests]
—— Open Loop -~~~ Data Assimilation [with forests]

Figure S7. Plots are the same format as those shown in Fig. 7, but present domain average SWE and domain total runoff
over the Pacific Northwest basin.



California [water-year 2019]
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Figure S8. Plots are the same format as those shown in Fig. 7, but present domain average SWE and domain total runoff
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over the California basin.
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