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National Geodée{tg\c Survey

Status of the Current Multyear
- CORS Solution (MYCS)

¢ why reprocess?

¢ quality of reprocessed NGS orbits and TRF

¢ obtainingMYCS PG KSNEBE t Aa F2NJ 6
¢ quality assessment of MYCS P

¢ estimated impact on users of CORS in switch to NAD
83 (CORS96A)

o Slide by J. Griffiths and the MYCS Team
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Why Reprocess?
w generate fully consistent orbits, EOPs and CORS+global station
coordinates using latest models and method®xisting history is

Inadequate for modern realizations of TRFs

¢ longer data spans

¢ absolute antenna calibrations
w satellite transmitting and ground receiving antennas
w most significant change

C¢.-new network design added redundancy
w Delaunay triangulation over global sites and CORS backbone
w tie remaining CORS to backbone as stars

IERS 2003 Conventions generally implemented

updated model for station displacements due to ocean tidal loading

updated models for troposphere propagation delays

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

consistent framework

w contribute NGS reprocessed orbits, EOPs and global SINEX files tc
International GNSS Service (IGS) reprol campaign

w generate CORS coordinates and velocities in global framework usir
&, new.orbits, EOPs and global station coords
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Design of Global Tracking Network used by NGS
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Quallty of Orbits: WRMS of AC Orbits (w.r.t. 1IG1)

January 1, 1997
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How is Multiyear CORS Solution Obtained?

w / CORS RINEX observations processed in global framework using NGS reprocessed orbits, EC
global station coordinates

\

w Resulting in full history of weekly CORS+global SINEX files containing X,Y,Z positions and full
variancecovariance information

w Use CATREF software frdmstitut Géographique National (IGN) to staskeekly CORS+global
SINEX files in three steps

G\ step 1:attenuate aliasing effects caused by local-in@ar motions
w subnetwork of ~90 sites chosenoptimal global distribution and long data span
WRSNA GBS dGdzyoAl aSRé ¢SS 1te | Stnetwodi LI NI Y
w-weekly scale changes are assumed to be zero for this step
CaidSLI/ WY AYLIZAS adzyoAl aSRE | St YSNI LI NF Y S
c step 3:0btdn MYAGSA @S dS | f A3y dadzyoAl aSRé adl O1 SR
bothh SNXs
w scale is inherited from ITRF
¢ oaverall stacking strategy follows one developed by X. Collilieux (IGN); more details of proc
athttp://beta.ngs.noaa.gov/myear/

W In stacking, undocumented positional discontinuities are detected using SIGSEG [Vitti, 2009] «
Changepoint 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 toﬁ*'ITRFZOOS—IorlzontaI PositionDifferences

ITRF2008 MYCS_P@ 2005.0
w - diffs due to additional discontinuities (incl. eqs) & longer data spans in MYCS P
w diffs <1 cm shown below (all are insignificant a) 2
w  sites not used in alignment (red arrows) have largest diffs

¢ avg. diffs for sites used in alignment:
DN = 0.0090.19) mm DE = 0.00°(0.12) mm
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Chnges inHorizontal Positions

NAD 83 gORS%A @ 2003 ©ONAD 83 (CORS96 @ 2002.0)
w_ approx. 2 cm error expected @ 2005.0 (based amold solution)

w ~avg. horizontal shifts:DE =-0.17 ¢ 1.86 cm DN =0.201 2.31) cm
¢ prescribing velocities using HTDP
¢ smaller random part probably caused by change to absolute antenna calibrations
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Changes iVertical Positions
NAD 83 CORS96A @ 200 ©NAD 83 (CORS96 @ 2002.0)

w avg. vertical shiftbU =0.65 cm { 2.08) cm
| ¢ random part mostly caused by switch to absolute antenna calibrations
¢ shifts also caused by assuming=0 in NAD 83(CORS96)
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CORS w/ 3
yrs data and
linear
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