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The spatiotemporal coverage of in situ discharge databases is
surprisingly poor
Catchments with limited observations after 2002 cover an area of

more than 11,500,000 km? comprising freshwater discharge of more .
than 125,000 m*/s! GIS
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SWOT mission, a remedy?

Height accuracy Slope accuracy
<10cm for water area >1km 1.7cm/km for evaluated river reaches
<25cm for 0.6 km? <water area<1 km? when averaging over water area>1km?

Relative errors on water areas
<15 % for evaluated water body and river reaches res®
<25 % of total characterized water body and river reaches GIS
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SWOT mission, a remedy?

SWOT-based discharge will never be a replacement for in situ discharge
measurements (Durand et al. 2016)
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SWOT mission, a remedy?

SWOT-based discharge will never be a replacement for in situ discharge
measurements (Durand et al. 2016)

but

It can provide discharge estimates at continental scale
It monitors ungauged river

It will complement river discharge modeling
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SWOT-based discharge will never be a replacement for in situ discharge
measurements (Durand et al. 2016)

but

It can provide discharge estimates at continental scale

It monitors ungauged river

It will complement river discharge modeling

A serious question for the community
How to estimate discharge from SWOT observables H, W, S?
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+ SWOT mission, a remedy?

SWOT-based discharge will never be a replacement for in situ discharge
measurements (Durand et al. 2016)

but

It can provide discharge estimates at continental scale
It monitors ungauged river
It will complement river discharge modeling

A serious question for the community

How to estimate discharge from SWOT observables H, W, S?

Durand, M., et al. (2016), An intercomparison of remote sensing river discharge K

estimation algorithms from measurements of river height, width, and slope, Water GI.S
Resour. Res., 52, 4527-4549
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Ho
Durand, M., et al. (2016), An intercomparison of remote sensing river discharge K
R YYD ¥ +~ ~f river height, width, and slope, Water - -
from hydraulic models HEC-RAS, LISFLOOD-FP etc. | GlIs
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SWO

SWOT-based discharge will never be a replacement for in situ discharge
measurements (Durand et al. 2016)

but

It can provide discharge estimates at continental scale

It monitors ungauged river

It will complement river discharge modeling

A serious question for the community
How to estimate discharge from SWOT observables H, W, S?

Assessing the performance of different discharge estimation methods using H
and S from altimetry and W from imagery

Durand, M., et al. (2016), An intercomparison of remote sensing river discharge K
R YYD ¥ +~ ~f river height, width, and slope, Water —e®
from hydraulic models HEC-RAS, LISFLOOD-FP etc. | GlIs
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Model 1:
Model 2:
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Model 4:
Model 5:
Model 6:
Model 7:
Model 8:
Model 9:
Model 10:

Q = a(H — Ho)*W*®
a(H — Hp)bwe sd
ao+a1H +asH? + b1 W + by HW + by W?
aW' 1" (H — Hg)*-°75%:34 (Dingman and Schrama 1997)
aW'°2(H — H, 6)1 745’0 35 (Bjerklie et al. 2003)
L W(H Ho)'¢75%5 (MFG)
aW (H — Ho)' %7 + b (Sichangi et al. 2016)
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Average over 3 river reaches of the Niger River
Model  Corr. RMSE  NSE  Bias

[] % [] %
1 0.95 29 0.87 10
2 0.96 25 0.90 7
3 0.97 24 0.91 10
4 0.98 21 0.93 10
5 0.98 20 0.94 9
6 0.97 21 0.93 5
7 0.97 28 0.88 8
8 0.96 25 0.90 8
9 0.97 20 0.94 -1
10 0.96 24 0.91 16
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Average over 3 river reaches of the Po River
Model Corr. RMSE NSE Bias

[] % [] %
1 0.79 36 0.39 23
2 0.30 48 —0.08 21
3 0.75 36 0.41 19
4 0.79 34 0.45 20
5 0.80 34 0.46 21
6 0.78 33 0.50 16
7 0.79 34 0.45 2
8 0.80 37 0.36 -2
9 0.78 33 0.48 18
10 0.80 31 0.54 16
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A densification process has been employed to generate water level
time series from satellite altimetry with temporal resolution of 3 days

Time series of effective river width with the corresponding
uncertainty have been generated from satellite imegary using graph
cuts optimization

10 different discharge models have been tested over Niger and Po
River

The models with width and height outperform the models with
height or width only

The empirical model with slope (Model 5) shows better performance
in comparison to other empirical models

The MFG model with channel roughness quantity leads to high NSE
and low bias

Gls
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Implementing GaMo and Metropolis-Manning (MetroMan)
algorithms J
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