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Motivation

GGOS

Global Geodetic
Observing System

GGOS initiative to define Essential Geodetic Variables (EGV)

EGV key to characterize and understand geodetic properties of the Earth
— EOP, positions, gravity, atmospheric parameters, etc.

EGV with specific requirements, in particular for real-time applications
— Accuracy, spatial and temporal resolutions, latency

Spatio-temporal predictions to overcome insufficient latencies and resolutions

—> establish a service to provide high-quality predictions of EGV
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Geodetic Prediction Center @ ETH Zurich

ETH:zirich

https://gpc.ethz.ch
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Developed and maintained by the Chair of Space Geodesy, ETH Zurich

With the increasing volume of geodetic data, new mathematical models have the potential to
exploit the data for scientific purposes. These mathematical models are based on big data
processing algorithms that are typical in the fields of data science and machine learning. At
the Geodetic Prediction Center (GPC), we mainly focus on applying advanced machine
learning and deep learning algorithms to predict essential geodetic parameters, such as the
Earth Orientation Parameters (EOP), GNSS station coordinates, and tropospheric
parameters.
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GPC approach to parameter prediction
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« Data-driven machine learning methods
— Neural networks, tree-based algorithms

» Considering environmental and physical information
— Meteorological models, space weather, ...

» Operational quality control
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GPC operational status — May 2022

Earth orientation parameters:

A Earth angular momentum:

Station positions
Tropospheric parameters
lonospheric parameters
Satellite orbits

scientific studies conducted
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Earth orientation parameters

» Daily forecasts of xp, yp, dUT1, LOD, dX, dY
« 10-day and 30-day predictions operational, 365-day predictions tested internally
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Prediction of other essential geodetic variables

Station positions
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Summary

» Established the Geodetic Prediction Center at ETH Zurich
« Spatio-temporal predictions of essential geodetic variables

» Operational predictions of Earth orientation parameters

» Qutlook:
— Implementation of other geodetic parameters
— Uncertainty quantification
— Ensemble predictions

» Feedback appreciated!
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