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Height Determination for the most 
Accurate SLR Stations

Recent advances in SLR data analysis allow the separation of accurate height 
measurements from the non-geodetic signal, to complement the more easily 
resolved horizontal motion.

A constant range bias has the simplest, the most common and the most easily 
accommodated form: it can be resolved during the reference frame analysis 
process, given an accurate time interval over which it is expected to apply.

We examine the emerging results from ITRF2020 (Pavlis et al, REFAG 2022) and 
prioritize the most accurate geodetic products.
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Non-geodetic Signals which affect 
Orbit and Station Positioning 

q Microchannel Plate (MCP): GGAO (GREENBELT, MD)
Ø Discriminator time walk

q Compensated SP Avalanche Diode (C-SPAD):GRAZ AUSTRIA
Ø Profile Clipping

q Single Photon: HERSTMONCEUX UK
Ø Return signal profile
Ø Time Interval Unit (TIU) non-linearities

q Common to each system:
Ø Horizontal target survey error
Ø Optical path filter delay



3

ITRF2020 SSEM Range Bias Estimates

q ITRF2020 SSEM Range Bias(RB) results can be found on the JCET website
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ITRF2020 Range Biases at Yarragadee,
Australia (MOB5)

q SSEM RBs show > 5mm offset in 2019

6 mm
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Minico Results at Yarragadee,
Australia (MOB5)

q Multiple Target Ranging shows Target B moved 6 mm between 2018 and 2021

6mm
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SSEM Results at Yarragadee
match Minico

q Two 3 mm target B shifts between 2018 and 2021 are seen in the SSEM RB signal
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ITRF2020 Position Time Series: GRZL and HERL



8

ITRF2020 Position Time Series: GODL and GRZL
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ITRF2020 Position Time Series: GODL and HERL
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ITRF2020 Position Time Series: GODL and HERL

Bird’s Eye View of ITRF2020 plots:

Greenbelt subsiding

Hx not (since 2002)

Greenbelt: conforms with prevailing
GIA model

Hx: forebulge collapse compensated
by Greenland Ice melt VLM



11

ITRF2020 Position Time Series: GODL and HERL

Bird’s Eye View of ITRF2020 plots:

Greenbelt subsiding

Hx not (since 2002)

Greenbelt: conforms with prevailing
PGR model

Hx: forebulge collapse compensated
by Greenland Ice melt VLM
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Height Determination for the most 
Accurate SLR Stations

q ITRF2020 Analysis
Ø SSEM RB estimates improve Reference Frame and Station Calibration

q Station Height Quality
Ø Stations with constant RB errors benefit from SSEM
Ø mm RB closure enables  sub-mm/year rate resolution
Ø The remaining SSEM RB signal can improve the CoM model

q Application
Ø Accurate height collapse and uplift rates can improve Earth Models for the monitoring of Sea 

Level Rise



13

Height Determination for the most 
Accurate SLR Stations

Recent advances in SLR data analysis allow the separation of accurate height measurements 
from the non-geodetic signal, to complement the more easily resolved horizontal motion.
However, elimination of engineering and environmental effects requires knowledge of the 
form of the signal.
A constant range bias has the simplest, the most common and the most easily 
accommodated form: it can be resolved during the reference frame analysis process, given 
an accurate time interval over which it is expected to apply.
We examine the emerging results from ITRF2020 (Pavlis et al, REFAG 2022) and prioritize the 
most accurate geodetic products.
We will show height variations from a variety of SLR stations in different tectonic regimes.
They contribute to long-term tectonic Earth models and monitor vertical variation at higher 
frequencies: annual, tidal, and diurnal.
Data handling techniques will be outlined to enhance the isolation of the geodetic signals 
and enable their application to Earth and Ocean model development.
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VLM DTU
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NGL VLM


