Forecasting the flood in 2024 in SW Poland on virtual
stations of altimetry satellites based on the AltHydro system

Michat Halicki?, Tomasz Niedzielski?

I Department of Geoinformatics and Cartography,
University of Wroclaw, pl. Uniwersytecki 1, 50-137 Wroctaw, Poland

2 Deutsches Geoddtisches Forschungsinstitut (DGFI-TUM)
Technical University of Munich, Arcisstrafie 21, 80333 Miinchen, Germany

] XL N F "
International School of Hydraulics %@ Umwersytet .|1m
20-23May2025 « Radocza +  Poland s / Wroctawsk]




What is radar
altimetry? lg,' .
0 | s

* Technique of measuring height
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What is radar
altimetry?

* Due to the nadir-looking nature of altimetry, water
levels are available only at virtual stations (VS), i.e.

crossings of satellite path and riverbed.
* Poor temporal resolution (27 days for Sentinel-3)

* Accuracy: +/- 20 cm
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Workflow overview
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DETECT OUTLIERS (IFO)
APPLY HYDROLOGICAL EVALUATION
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Transfering WL from
gauge to VS

Juxtaposition of altimetry and water level
gauge measurements

Determination of linear regression between
observations.

Conversion of forecasts from gauges to
virtual stations.

Time shift of forecasts.

IMGW upstream water level [m]

VS 1: RMSE: 0.17 m, corr: 0.96
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Time lag estimation

Determination of such an offset between
neighbouring gauges, for which the
correlation of the hydrographs will be the
highest

Water velocity = distance/time (offset)

Water level [m]

Water level [m]
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Transfer procedure

Setting of the VS

Prediction based on Vector Autoregressive
Model (VAR) for gauge 2

Time lag estimation based on gauge data
from previous month

Current VS 2 — gauge 2 regression

Transfer of VAR prediction (b) to VS2 based

on regression coefficients and time lag
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& SWOT measurements 24h AltHydro predictions

B Sentinel-34 measurements —  prtimated water levels
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Absclute error [m]
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Real time predictions at virtual stations:
http://althvdro.uwr.edu.pl/#
A

//‘"\/ __avaaciVibNp: SO ARWENNEE ~ - (8776

VS8 (Wyszanow) o %:T-ﬂl):/;:» .
Zacnatiniopomorgxie

LA

L

N/
m

River Odra [384 km] Sz(;ecln
' ¥ virtual stations @©
) Closest gauge Scinawa e
o " ¥ gauge stations @©
: - f : t
Current water level 74.76 m (0 *.‘ — Sentinel-3A ground tracks @©
! . \ . . .
Measurement date 2025-04-01 06:00 ' ¥/, Sonek \ [ Basins closed at virtual stations @D
W lelkopolski
Lowest estimated water level 73.65 m @ ; Web map service for the AltHydro system
o ® University of Wroclaw !
Highest estimated water level 8078 m{® % Uniwersytet r
W/ Wroctawski i
* Caution - the accuracy_of the forecast decreases with the length of the prediction. el vy o a
75.30 @O MAaA= dzf \ /
vojewodzivo
75.20 / todzkie \
75.10 \' Plotr
. 2 E Trybunglski
E 75.00 \
é 74.90 Crestpchowa
7450 ‘./z VOdZtwoy
o Y \ opolskie
74.60 ) '\:\ erovychod
29 Mar 30 Mar 31 Mar Apr '25 02 Apr 03 Apr 04 Apr /\ j Krakow [ \
Time / Parijubice «

@ estimated water level @ experimental water level forecast [VAR]

() experimental past water level forecast [VAR] € water level forecast [gauge relationship]

@ water level forecast [VAR] 4 past water level forecast [gauge relationship] @ past water level forecast [VAR]

Zilinsky kraj ¥ Predovsky

S a8 \onf«/ § / : ) . \ Pal kraj
[\ Bayern | N o/ \ » . ""“’ff"“*” Y Soncks / © OpensStreetMap contributors.



http://althydro.uwr.edu.pl/

Thank you for your attention!
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