
G O D D A R D   S P A C E   F L I G H T   C E N T E R UMBC

Improved Modeling Approaches 
Towards the mm SLR

Erricos C. Pavlis
JCET/UMBC & NASA Goddard 698

and
Magdalena Kuźmicz-Cieślak and Peter Hinkey

JCET/UMBC

16th International Laser Ranging Workshop, 
Poznań, Poland 13-17 October, 2008



G O D D A R D   S P A C E   F L I G H T   C E N T E R UMBC
2

Atmospheric Loading (ECMWF)

"v0": 1970/01 - 2002/08: ECMWF Reanalysis (ERA40), with a spatial resolution of 1.125 degrees  

"v1": 2000/12 - 2006/12: ECMWF Operational, with a spatial resolution of about 0.350 degrees
 
"v2": 2005/10 - now: ECMWF Operational, with a spatial resolution of about 0.250 degrees 

Difference in the RMS of fit of weekly arcs of LAGEOS SLR for 2001 & 2006

 and four Atmospheric loading treatments (one being NO loading)

*NO indicates no atmospheric loading modeling 
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3D Atmospheric Ray Tracing (ART)

Hulley, G. C. and E. C. Pavlis,
(2007), A ray-tracing technique
for improving Satellite Laser
Ranging atmospheric delay
corrections, including the
effects of horizontal refractivity
gradients, J. Geophys. Res.,
112, B06417,
doi:10.1029/2006JB004834,
2007.
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Method ∆Bias (mm) ∆σ² (%)
AIRS
RTgrad
RT3D

0.3 ± 0.3
0.9 ± 1.1

14.0
24.8

ECMWF
RTgrad
RT3D

0.1 ± 0.5
0.6 ± 1.2

10.8
22.5

Gradient-corrected SLR Residuals Statistics
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