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Variation amplitude of Hydro-loading at GNSS stations (Sin-8 functions)

Aim:

30°N
*» Correct loading effect to model
the seasonal deformation at GNSS

stations in Africa

Amplitude [mm]

Objective:

% To evaluate the effect of
hydrological loading on GNSS time
series in Africa s

30°W 0° 30°E 60°E

Amplitude variation of the hydrological loading model in Africa

Usifoh Saturday E | 27t May, 2022



p ok g Research Centre for
"E Universitat Berlin et Coste Gaosclences

Technische G

F z GFZ German

(Esu

Flowchart showing the processing strategies

GNSS PPP ESMGFZ
(Repro3 Model
products)
| |
v Correctin l :
Time Series J Time Series

W EREUES

Usifoh Saturday E | 27t May, 2022

3




Results
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Correct Hydrological loading effects for GNSS time series at station FUNC

Fit sine function at station FUNC
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Correct Hydrological loading effect for GNSS time series

at station FUNC

Correct Hydro loading effect:

- Variation amplitude of Hydro loading: 1.13 mm

- Variation amplitude of GNSS time series:
Before:

- GNSS time series: 4.20 mm

- Fluctuations up to: 6.91 mm

After:

- GNSS time series: 3.35 mm

- Fluctuations: 5.97 mm
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Power Spectral Density (PSD) estimation for GNSS time series at station FUNC

Magnitude Scalogram of GNSS TS at FUNC
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Power Spectral Density (PSD) estimation for GNSS time series at stations FUNC before (a) and after (b) correcting

Hydrological loading effect
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Future Improvement
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Summary:

- Reduced variation in amplitudes: 43.4% (of 145 investigated
stations), we have a considerable improvement in amplitude at
some GNSS stations along the coastline and water storages.

Further work:

- More GNSS stations at hotspots (water runoffs) are needed to
carry out detailed studies.

- Further investigation are necessary to consider the effect of other
loadings (e.g. Sea level, Atmosphere, Ocean).
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