Virtual station rating curves derived from hydraulic models informed with UAS hydrometry and SWOT WSE
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Research purpose

We Investigated the potential of using Unoccupied Aerial
Systems (UAS) hydrometry surveys to develop a hydraulic
model for extracting rating curves, which can then be used to

derive discharge from satellite altimetry-based Water Surface
Elevation (WSE) measurements.

Study site

The study site was surveyed from September 3rd to 9th, 2024,
and Is located along the Torne River in northern Scandinavia
and forms part of the national border between Sweden and
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Compared discharge between Pello station and predicted discharge at Sentinel-3
virtual station

Based on the rating curves and Sentinel-3 observations, a discharge time series was

constructed. Two virtual stations were positioned at the upstream and downstream
sections of the river.
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Modeling results compared between Steady-State solver and
MIKE+

The In-situ measured XSs are shown as green stars In the figure
below. In addition, several virtual XSs (blue crosses) were
Inserted at locations where the WSE changes abruptly, in order

Compared discharge between in-situ and predicted at Overtornea virtual station

Compared discharge between in-situ and predicted at Pello virtual station
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situ and predicted discharge values, the hydraulic model shows better agreement
under lower discharge conditions (i.e., < 650 m?3s), while a tendency to

calculated at 10-meter chainage intervals.

Rating Curve for Selected Chainages
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