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We’'ve been measuring
river flow rate for
thousands of years
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SWOT Discharge: Rivers change as flow changes
SWOT sees the surface




Solve underconstrained (ill-posed) inverse problem
Unknown depth(area) and velocity
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Revealing discharge variability

in space and time from SWOT ONLY
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Following 20+ years and collaboration of >100 people



Results are promising

in smaller rivers

reach_id: 74269800051, QWBM=54.463531494140625 0 2,206 4412 6,617 8823 11029 13235  15#AYSS17 647
—— sic4dvar 19 02 2024
400 - —e— station - -
—&— hivdi
metroman
geobam
= 300 4 —e— momma
o) —o— sad
E
[
>
< 200
ey
o
wv
2
100 -
0 £
Y

OpenSireetMap contributors © C



Results are promising

In big rivers
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SWOT Discharge during the CALVAL Orbit

Station 52410001 (Maroni), nRMSE=14.2 %

95% confidence
® target (in-situ)

—— hivdi v0.7 SWOT

SWOT
uncertainty

Gauge

'0020 (Garonne), nRMSE=33.6 %

SWOT had a special
orbit for its first 90 days

Discharge was
computed daily for
select rivers!

Larnier et al in prep



SWOT can improve discharge from models
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SWOT can be assimilated
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Can push SWOT
information to all rivers,
not just those observed by
SWOT Larnier et al in prep



What does SWOT discharge do for hydrology??

The first ever global
discharge data

Different from, but
complementary to,
gauge data

... with the potential E 0
to be revolutionary §i

Riggs et al., 2023



What does SWOT discharge do for hydrology*

« Measuring for the first time in a comprehensive and consistent
way:
« Continental runoff to the Ocean

Volume of terrestrial water storage

River fluxes in time and space over multi-annual cycles

The spatial footprint of floods and droughts

River form and process

« Used in models to better predict floods, water resources, sediment,
habitat, and biogeochemical cycles

« Combined with other data to truly map the global river network in
unprecedented detail
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