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What is radar 
altimetry?

• Technique of measuring height

• Radar altimeter emits signal to Earth and 

receives the echo after its reflection

• After detecting the echo from a water 

surface, it is possible to measure the water 

level w.r.t. a vertical system, i.e. geoid or 

elipsoid

(Martins et al., 2021)



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







Workflow overview



Transfering WL from 
gauge to VS

1. Juxtaposition of altimetry and water level

gauge measurements

2. Determination of linear regression between

observations.

3. Conversion of forecasts from gauges to 

virtual stations.

4. Time shift of forecasts.



Time lag estimation

1. Determination of such an offset between

neighbouring gauges, for which the 

correlation of the hydrographs will be the 

highest

2. Water velocity = distance/time (offset)



Transfer procedure

a) Setting of the VS

b) Prediction based on Vector Autoregressive

Model (VAR) for gauge 2

c) Time lag estimation based on gauge data 

from previous month

d) Current VS 2 – gauge 2 regression

e) Transfer of VAR prediction (b) to VS2 based

on regression coefficients and time lag







Real time predictions at virtual stations:
http://althydro.uwr.edu.pl/#

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


Thank you for your attention!
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