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Estimating discharge from SWOT
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Q =
1
n (Ā+A′ )5/3 W−2/3S1/2

Paradigm: observations  ( ) from each SWOT overpass and flow law 
parameters (e.g. ) stored in SWORD give discharge using e.g.:

A′ , W, S
n, Ā

+ =

AirSWOT example: Tuozzolo et al. GRL, 2019SWORD: n, A

SWOT: Q

SWOT: A′ , W, S

River database

note: current parameterizations let n vary in time
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SWOT Discharge Philosophy
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Flow Law Parameter Estimation is key to SWOT 
discharge accuracy

Findings: SWOT discharge accuracy is governed by parameter error which 
manifests as timeseries bias. FLPE parameter accuracy is highly sensitive 
to prior accuracy. 

Goal: Maximize scientific impact of SWOT discharge, through rapid adoption 
of SWOT discharge by hydrologic community. 

Strategy: Optimize FLPE accuracy by leveraging prior information and 
algorithm advances in a common computational framework (Confluence).
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SWOT discharge overview • M Durand et al.

Two branches of SWOT discharge data products

1. Unconstrained: DOES NOT USE stream gage data to constrain SWOT discharge 

2. Gage-constrained: USES stream gage data to constrain SWOT discharge (while 
reserving enough gage measurements for independent validation)
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GRDC gages: via Pavelsky et al. 2014

+



A framework for global discharge from SWOT • M Durand

DAWG Research Highlights
1.H2iVDI: K Larnier and J Monnier 

2.Tides and estuarine discharge: Pascal Matte 

3.Mapping discharge datasets onto SWORD: Steve Coss and Mike Durand, Ohio State 

4.Developing width-based rating curves at GRDC gauges to be used with SWOT: Ryan Riggs, George Allen, Colin 
Gleason, Mike Durand, Tamlin Pavelsky, Jida Wang, Cedric David 

5.LakeFlow: Ryan Riggs, Jida Wang (PI), George H. Allen (Co-PI), Safat Sikder, Michael T. Durand, Colin J. 
Gleason, and Tamlin Pavelsky 

6.Estimation of River Discharges from SWOT Observations using Data Assimilation and Hydraulic Models: 
Sophie Ricci 

7.Improving SWOT Discharge Uncertainty Estimates: Renato Frasson, Mike Turmon, Cedric David, Mike Durand 

8.Confluence: Bringing everything together (see Colin Gleason and Nikki Tebaldi presentation later today)
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Courtesy Steve Coss, Ohio State

Mapping discharge datasets onto SWORD
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Courtesy Ryan Riggs, George Allen, TAMU 

Chindwin River at GRDC gauge 2260100
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Courtesy Jida Wang, Kansas State



A framework for global discharge from SWOT • M Durand 14
Courtesy Sophie Ricci CNRS
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Relative structural error in Q:  5.5% 
Relative observation error in Q: 7.1% 
Total predicted random error in Q: 8.9% 

Actual random error in Q: 8.7%

Renato Frasson, Mike Turmon, Cedric David, Mike Durand

Ongoing effort 
to better 
understand, 
partition, and 
predict 
discharge 
accuracy. 
Several 
approaches to 
discharge 
uncertainty 
quantification 
are being 
explored. 
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Confluence is the engine that brings together algorithm components, 
enabling DAWG to do global optimal FLPE 

Courtesy Colin Gleason 
& Nikki Tebladi. See 
their talk later today!


