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Introduction

= River discharge is a
fundamental quantity

o hydrological cycle, to inform " Virtual stations = Problems of discharge
flood, drought, and water o The mtgrsecﬂons bejcween estimation based on
resources management wqter bodies and satellite rating curves
altimetry ground tracks, o Changes of river
e Austral delivering water level geometry
%] & Souh Anerc measurements. o Flood Plains
Europe ’ o Vegetation Growth

North America

o Backwater effects

Number of Stations
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decreasing. - Dlscha'rge estimates

o Challenges of installation, o Rating curves, hydrology-
maintenance, data hydrodynamic modeling,
accessibility, etc. hydraulic inversion.
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Objectives

. Investigation of the relationship between stage, fall and discharge at backwater-affected VS using

hydrodynamic modeling.
o Discharge, river bathymetry, light calibration methods for unknown model parameters
Quantify the uncertainties of using stage-discharge rating curves for discharge estimates at
variable backwater-affected virtual stations.
o The backwater effects of inflow from the tributary significantly deteriorate the rating curves in some
river reaches, thus reducing the accuracy of the estimated discharge.
Estimate discharge using the simulated stage-fall-discharge rating curves with ICESat-2

measurements
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Methods and data

« Rating curves at backwater affected virtual stations
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Methods and data

* Hydrodynamic model

1. Cross sections geometry

_ In-situ data
2. boundary conditions (discharge) | mmsmmp| Hydrodynamic model . .
Satellite altimetry
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3. Manning number, low-flow depth, 3 1
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Methods and data

« |CESat-2 laser altimetry
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Methods and data

» River geometry (Cross section) A: Flow cross sectional area
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Methods and data

« Study cases « Boundary conditions - GIoFAS-ERAS global river
discharge reanalysis dataset
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Results

« Performance of hydrodynamic model at the virtual stations
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Results

« Simulated rating curves at backwater affected virtual stations
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Results

» Discharge estimates in real cases
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Conclusions

« Some river reaches are affected by the backwater, the stage-
discharge rating curves are non-unique, and the stage-fall-

discharge rating curves should be used. |

« ICESat-2 laser altimetry measures water surface elevation by 6

laser beams, and water surface fall can be estimated.

» Discharge estimates are possible using ICESat-2 altimetry and the

simulated stage-fall-discharge rating curves.
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Thank you for your attention
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