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Status of the Current Multi-year
CORS Solution (MYCS) 

ςwhy reprocess?

ςquality of reprocessed NGS orbits and TRF

ςobtaining MYCS_PτǿƘŜǊŜ t ƛǎ ŦƻǊ άǇǊƻǾƛǎƛƻƴŀƭέ

ςquality assessment of MYCS_P

ςestimated impact on users of CORS in switch to NAD 
83 (CORS96A)
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Why Reprocess?
ω generate fully consistent orbits, EOPs and CORS+global station 

coordinates using latest models and methodsτexisting history is 
inadequate for modern realizations of TRFs
ς longer data spans

ς absolute antenna calibrations
ωsatellite transmitting and ground receiving antennas

ωmost significant change

ς new network designτadded redundancy
ωDelaunay triangulation over global sites and CORS backbone

ωtie remaining CORS to backbone as stars

ς IERS 2003 Conventions generally implemented

ς updated model for station displacements due to ocean tidal loading

ς updated models for troposphere propagation delays

ς use current frame; first attempt to obtain a full history of products in a fully 
consistent framework

ω contribute NGS reprocessed orbits, EOPs and global SINEX files to 
International GNSS Service (IGS) repro1 campaign

ω generate CORS coordinates and velocities in global framework using 
new orbits, EOPs and global station coords
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Design of Global Tracking Network used by NGS
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Quality of Orbits: WRMS of AC Orbits (w.r.t. IG1)

Courtesy: IGS Analysis Center Coordinator [2010]

January 1, 1997
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How is Multi-year CORS Solution Obtained?
ω CORS RINEX observations processed in global framework using NGS reprocessed orbits, EOPs and 

global station coordinates

ω Resulting in full history of weekly CORS+global SINEX files containing X,Y,Z positions and full 
variance-covariance information

ω Use CATREF software from Institut Géographique National (IGN) to stack weekly CORS+global 
SINEX files in three steps:

ς step 1: attenuate aliasing effects caused by local non-linear motions

ωsub-network of ~90 sites chosenτoptimal global distribution and long data span 

ωŘŜǊƛǾŜ άǳƴōƛŀǎŜŘέ ǿŜŜƪƭȅ IŜƭƳŜǊǘ ǇŀǊŀƳŜǘŜǊǎ ōȅ ǎǘŀŎƪƛƴƎ ƻǾŜǊ ǎǳō-network

ωweekly scale changes are assumed to be zero for this step

ς ǎǘŜǇ нΥ ƛƳǇƻǎŜ άǳƴōƛŀǎŜŘέ IŜƭƳŜǊǘ ǇŀǊŀƳŜǘŜǊǎ ƻƴ ǿƘƻƭŜ ƴŜǘǿƻǊƪ ϧ ǎǘŀŎƪ

ς step 3: obtain MYCSτƛΦŜΦΣ ŀƭƛƎƴ άǳƴōƛŀǎŜŘέ ǎǘŀŎƪŜŘ ¢wC ǘƻ L¢wCнллу Ǿƛŀ Dt{ ǎƛǘŜǎ ŎƻƳƳƻƴ ǘƻ 
both SNXs

ωscale is inherited from ITRF

ς overall stacking strategy follows one developed by X. Collilieux (IGN); more details of procedure 
at http://beta.ngs.noaa.gov/myear/

ω In stacking, undocumented positional discontinuities are detected using SIGSEG [Vitti, 2009] and 
Change-point Analysis [Taylor, 2000]
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Design for tying CORS to Global Network
(>2200 sites in CORS+global network)
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Alignment to ITRF2008: HorizontalPositionDifferences
ITRF2008 ςMYCS_P@  2005.0

ω diffs due to additional discontinuities (incl. eqs) & longer data spans in MYCS_P

ω diffs <1 cm shown below (all are insignificant at 2s) 

ω sites not used in alignment (red arrows) have largest diffs

ς avg. diffs for sites used in alignment:

DN  =  0.00 (°0.19) mm                            DE  =  0.00 (°0.12) mm
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Changes in HorizontalPositions
NAD 83 (CORS96A @ 2002.0) ςNAD 83 (CORS96 @ 2002.0)

ω approx. 2 cm error expected @ 2005.0 (based on sin old solution)

ω avg. horizontal shifts:   DE =-0.17 (°1.86) cm      DN = 0.20 (°2.31) cm

ς prescribing velocities using HTDP

ς smaller random part probably caused by change to absolute antenna calibrations

~1000
CORS w/ 3 
yrs data and 
linear 
velocities
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Changes in VerticalPositions
NAD 83 (CORS96A @ 2002.0) ςNAD 83 (CORS96 @ 2002.0)

ω avg. vertical shift: DU = 0.65 cm (°2.08) cm
ς random part mostly caused by switch to absolute antenna calibrations

ς shifts also caused by assuming Vu = 0 in NAD 83(CORS96)

UP
DOWN

~1000
CORS w/ 3 
yrs data and 
linear 
velocities
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