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Introduction:

1. Facts.

* Processes occurring at various spatial and temporal resolutions are well-observed by Global
Positioning System (GPS).

« Temporal resolutions: weekly up to interannual/secular changes resolved well using
daily-sampled GPS displacements.

« Spatial resolutions: site-dependent phenomena up to regional- or continental-scale changes
resolved from single GPS stations or from distributed networks of stations.

2. Limitations?
Hardly distinguishable set of contributors in GPS displacements: plurality of geophysical effects,
systematic errors or system-related signals.

3. Challenges?
Sensitivity of GPS in various temporal resolutions remains unrecognized.
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Chasing the GPS sensitivity:

1. Sensitivity:
comparison to geophysical models or other observations:
global versus regional studies.

2. Global studies:

Klos et al. (2018),
https://doi.org/10.1007/s00024-017-1494-1
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GPS is sensitive to
geophysical effects.

Bogusz et al. (2019),
https://doi.org/10.3390/rs11101209
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Chasing the GPS sensitivity:

4. Clustering:
deterministic
parameters
+ inter-station
distance.

5. Long periods resolved.

6. Problems?
GPS sensitivity in
short periods...
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Clusters — benchmarks.
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Bogusz et al. (2015),
https://doi.org/10.1007/1345 2015 191
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Chasing the GPS sensitivity:

6. The short-term part of the spectra of the GPS displacements remains regularly unexplained;

often explored under the term “noise”. e 0 g 30 00 021 GS repro3
7. Estimates applying simple time series model.
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Chasing the GPS sensitivity:

6. The short-term part of the spectra of the GPS displacements remains regularly unexplained,

often explored under the term “noise”. JBE clS0” 1B S0 B0t O S8 SR 16s repr03
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7. Estimates applying simple time series model.

------ [—GPS vs NTAL+NTOL+HYDL+SLEL—| ..

% 120

N
[=]

o

-20

)
=)

N
o

N
(=]

GPS noise is also
environmentally-
driven.

o

o

Y
o

N
o
Vertical displacement (mm)

N
o

N
o

o

Vertical displacement (mm)
o

)

(=]
)
)
)

20

N
o

0
-20

Klos et al. (2021), -20

https://doi.org/10.1007/s10291-021-01135-w 2000 2006 2012 2018 40 20 0 20 _—er T @ e : ,
p // g/ / Time (years) Vertical displacement (mm) =90" D— — = — 4 Power-law noise amplltude —




EGURSemoy

Chasing the GPS sensitivity:
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8.

Atmospheric loading as a main contributor to noise:
high sensitivity of GPS to short-term atmosphere
changes.

Reducing the impact of atmosphere: reliability

of GPS velocity.
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Asian stations may serve as

a benchmark for atmospheric

analyses.
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10. Impact of hydrosphere?

11. Mainly seasonal band, but prominent also in short-terms

for some individual stations.

12. Reducing the impact of hydrosphere: reliability

of GPS velocity.

DEVA (Romania)
20 ,

European GPS benchmark for
hydrospheric analyses.

KHAR (Ukraine)
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Conclusions:

1. GPS sensitivity needs to be examined in various time resolutions.
2. Recognition of entire spectra of GPS displacements.

3. Contributors to both long-term and short-term bands.
4

Many other contributors to GPS displacements: systematic errors: common mode error, draconitic
frequencies; local effects: real (monumentation, anthropogenic impact) or artificial (multipath).

5. Benchmarks of GPS stations are recommended to properly indicate contribution
of individual effects.
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