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Goal

We have:
« SWOT

« Satellite altimetry (water level)

« Satellite imagery (surface area)
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Approach 1: Full-catchment river water level time series
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Approach 1: Full-catchment river water level time series
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Approach 2: Generation of an ensemble of discharge time series
A global framework for SWOT discharge
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Remote sensing may provide the key to one of the longest-standing problems in hydrology: ungaged
basins. Accurately calibrated stream gages are accurate to within 10% or better under most conditions
(e.g. when flow is within banks, and rating curves are kept up to date). Publicly available stream gage
data accurately capture most streamflow into the ocean, but coverage for smaller tributaries is on the
order of 10% (in terms of drainage area) for basins 50,000 km? in size. The forthcoming Surface Water

) 3 and Ocean Topography (SWOT) mission will vastly expand measurements of global rivers, measuring

| rivers wider than 100 m and perhaps as small as 50 m, corresponding to nearly all basins 50,000 km? in

’,ﬂf size. However, converting the SWOT measurements of height, width and slope into river discharge is
Y \ '\, non-trivial. SWOT will provide discharge for all SWOT-observed rivers, but at lower accuracy than what
/s pogsible at a gage. In this paper, we describe how the SWOT discharge data product will be
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Discharge algorithms:
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Approach 3: EnKF based discharge estimation over entire river network
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Current interest

Estimation of river discharge using a mass-conserved Kalman filter approach relying on simulated SWOT

observations
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1. Simulation

Y

/simulated W, S, A/

Y

2. Obtaining prior discharge through Kalman filter

Y

/ prior discharge /

Y
3. Interior-point optimization

Y

/optimized flow law parameters/

Y
4. Discharge estimation through Kalman filter

Y

/posterior discharge/

Joint prior from time and space process models
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[_1: discharge of a reach Q
@, : transition matrix in space domain
@, : transition matrix in time domain

Mass conservation condition as observation equation

For posterior discharge: recalculated discharge by optimized
flow law parameters as additional observations °



Results of monthly discharge estimates in river Po

Comparison of monthly discharge in gauge stations in time series
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