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� Non-tidal atmospheric pressure loading (APL) can clearly be detected in
GNSS–derived time series.

� In consequence, GNSS–results must be corrected for the effect.
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� Non-tidal atmospheric pressure loading (APL) can clearly be detected in
GNSS–derived time series.

� In consequence, GNSS–results must be corrected for the effect.

� What is the best/correct procedure?

1. correction on observation level during the data processing

2. correction of resulting coordinate time series
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1. Correction on observation level during the data processing

, GNSS results are fully corrected for APL

, optimal benefit for the repeatability

, reflects correctly the distribution of the observations in time

/ APL cannot be exchanged (unified between solutions) anymore

/ APL corrections must be available at processing time

2. Correction of resulting coordinate time series

, the solution does not contain any APL correction

, correction can be applied at any time

, can easy be unified between solutions

/ reduced improvement in the repeatability

/ assumes a unique distribution of measurements per interval (week)

/ APL effect may migrate into estimated parameters
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CASE 1: Correction on observation level during the data processing

Network solution
(weekly IGS solution)

E
st
im

.
tr
o
p
o

PPP–user
(using IGS products)

E
st
im

.
tr
o
p
o

All results are APL–corrected and fully consistent.

Weekly IGS solution

� Results are APL–corrected as they
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PPP–user using IGS–products

� Results are APL–corrected as they
come out of the PPP–solution.

� Grid with APL–corrections for the
user community is needed.
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RMS of the non–tidal correction over 15 years
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APL model versus translations from two GNSS–solutions
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� Previous slide: translations between weekly coordinates generated

(a) with correcting for APL directly on observation level

(b) without correcting for the APL effect

� The datum of the ground station coordinates in the two solutions is unified
by applying the translations to the coordinates from solution (a). The
corresponding orbits are computed.

� If the ground stations are in a consistent reference frame it can be expected
that also the corresponding GNSS orbits will show no systematic
differences.
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Translation parameters between GNSS–orbits from solution (a) and (b)
after unification of the datum of the ground stations
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Translation parameters between GNSS–orbits from solution (a) and (b)
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� APL effect can clearly be detected in GNSS–results and needs to be
corrected.

� Looking at the coordinates only, the correction for APL after the processing
seems to be feasable.

� Correcting also PPP results (coordinates) is theoretically possible but
difficult to explain to the users.

� A GNSS–analysis provides a lot of other parameters that are sensitive to
APL, e.g., troposphere and orbits.

� If one decides for APL correction after the processing, the generation of the
other GNSS–derived products needs to be repeated to provide the user
community with a consistent set of products.

This is clearly not practicable.



AIUB

Concluding questions

Dach et al.: Atmospheric pressure loading in GNSS–analysis – 13 / 13

� We need APL corrections used by all services, accurate enough for all
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� We need APL corrections used by all services, accurate enough for all
techniques, in time for at least the final products and covering the
complete time span of data for consistent reprocessing.

� For APL we have currently Petrov and Boy, 2004 and since a few months
Wijaya et al., 2011 acting as services.

� What about the other loading effects: ocean non–tidal, ground water?

� What is the optimal compromise between latency of products and quality
of the models providing the mass distribution for loading computations?
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