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SLR biases

SLR is a clean, absolute ranging technique with essentially  
two types of biastwo types of bias due to errors at the stations e.g. 
calibration and/or synchronization issues, hardware 
malfunctioning: 

time biases, and 

range biases

The range bias is the most critical, being highly correlated 
with height over short periods

The presence of intermittent biases can introduce jumps 
in the coordinate time series



SLR sensitivity to the TRF datum
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ILRS range bias information sources

Engineering bias report from CDDIS 
database and from the stations through 
SLRMail

Engineering bias report from CDDIS 
database and from the stations through 
SLRMail

Rapid, daily bias analysis report
from the ILRS ACs
Rapid, daily bias analysis report
from the ILRS ACs

Bias time series estimated from a 
multi-year solution
Bias time series estimated from a 
multi-year solution
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“Challenges for laser ranging in the 21st century”
ILRS Fall 2007 AWG Meeting, Grasse, France, 25-28 Sept., 2007

Daily Bias Report Example: JCET



Daily Bias Report Example: HIT-U
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Major analysis upgrade Update of a priori coordinates

Real system change

Pass by pass biases – Herst Lageos-1



Weekly Mean Bias Report
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Multi-year range bias monitoring

•CDDIS Bulletin
•SLRMail
•CDDIS Bulletin
•SLRMail

•Site Log
•Info from the stations
•Site Log
•Info from the stations

Multi-year solution, actually
with LAGEOS 1/2 only
Multi-year solution, actually
with LAGEOS 1/2 only

Definition of:
• unrecoverable data to be edited
• sites requiring bias estimation
• bias to be applied

Definition of:
• unrecoverable data to be edited
• sites requiring bias estimation
• bias to be applied



Range bias estimation from ASI06 solution 

The biases are estimated from a multi-year solution 
spanning January 1983 to July 2007

The solution is loose and SSC/SSV are estimated over the 
entire time span

One bias estimated every 15 days after the SSC/SSV/EOP 
adjustment

The biases are one-way and should be subtracted from 
the observations



Bias stop

CSPAD start

Bias start
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Zimmerwald coordinate time series
Bias start Bias stop CSPAD start

Riga event timer

ILRSA residuals w.r.t. ITRF2000



Riga event timer

Lageos-1 Bias start
Swapped counters

Bias stop
CSPAD

Lageos-2

-26 mm -26 mm-16 mm Proposal for both satellites

Zimmerwald range bias (blue) from ASI06 solution



Zimmerwald height before and after bias application
Preliminary results from ASI time series

Bias stop Riga event timer



Graz coordinate time series
kHz rangingGraz event timer

Time walk compensation

ILRSA residuals w.r.t. ITRF2000
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Time walk compensation



Time walk compensation Graz event 
timer

kHz rangingLageos-1

Lageos-2

-22 mm Proposal for both satellites

Graz range bias from ASI06 solution



Graz height before and after bias application
Preliminary results from ASI time series

Time walk compensation



ILRS range bias monitoring

Sometimes stations are not aware of 
existing biases and need to be supported 
by the analysis

Engineering bias report
from CDDIS repository
and from the stations
through SLRMail

Engineering bias report
from CDDIS repository
and from the stations
through SLRMail

Rapid, daily analysis
bias report from the 
ILRS ACs

Rapid, daily analysis
bias report from the 
ILRS ACs

Bias time series 
estimated from multi-
year solution 

Bias time series 
estimated from multi-
year solution 

Discrepancy between AC bias reports are 
still present and ILRS is in the process of 
harmonization
AC bias reports are generally not 
homogeneous over years and have a partial 
temporal coverage

A long term analysis overcome the two 
problems and gives a complete,  
homogeneous detection of the biases 
decorrelating them from heights



Conclusions 
The re-analysis of the entire data span for the ILRS official 
product requires the adoption of the site range bias to 
avoid artificial  jumps in the coordinate time series
The bias estimation in the weekly standard ILRS product 
weakens the solution and corrupts the coordinate (mostly 
the UP)
Multi-year analysis is necessary to define: 

Bad data 
Sites requiring bias estimation
Bias to be applied

The biases of some stations are not completely clear 
Historic data are obviously more problematic and info 
collected at CDDIS are really a precious source
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