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Topics Include 

ÅNew Coordinates and Epoch for CORS 

ÅReview Multi-year CORS Solution 

ÅAbsolute vs. Relative Antenna Calibrations 

ÅAccess to CORS data 

ÅOngoing Adjustment of ~80K Passive Stations 
(NA2011 Project) 

ÅSubsequent Development of GEOID12 

Å...and a new Datasheet format 

ÅDSWorld demonstration 
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New CORS Coordinates for the NSRS 
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The Online Positioning User Service (OPUS) also began offering 

results in the IGS08 and NAD 83(2011) reference frames in 

September, 2011. 

http://geodesy.noaa.gov/OPUS/ 

 

Although the NAD 83 (2011) is not a new datum, the CORS 
coordinates used by OPUS in generating its results are different. 

NGS recognizes that this change poses a challenge. To help users 

confidently switch to the new reference frame realizations, OPUS 

now offers the choice to have its results reported in the IGS08 and 

NAD 83(2011) or in the previous ITRF2000 and NAD 83 (CORS96). 

 

But users are strongly encouraged to switch to the improved 

datum as soon as possible. This transition period will end after a 

few months. 

NAD 83 (2011) And OPUS 

1/9/2012 4 



Why Update NSRS? 
DŜƴŜǊŀƭƭȅ ŎŀƴΩǘ ŎƻƴǘƛƴǳŜ ǘƻ ƭƛǾŜ ƛƴ ŜǇƻŎƘ нллн 

ÅGenerate fully consistent orbits, EOPs and CORS+global station 
coordinates using latest models and methodsτexisting history is 
inadequate for modern realizations of TRFs 
ï longer data spans 

ï absolute antenna calibrations 

Åsatellite transmitting and ground receiving antennas 

ï new network designτadded redundancy 

ÅDelaunay triangulation over global sites and CORS backbone 

Å tie remaining CORS to backbone as stars 

ï IERS 2003 Conventions generally implemented 

ï updated model for station displacements due to ocean tidal loading 

ï updated models for troposphere propagation delays 

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

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

ÅGenerate CORS coordinates and velocities in global framework 
using new orbits, EOPs and global station coords 1/9/2012 5 



Multi -year CORS Solution: MYCS 

Åάaǳƭǘƛ-yearέ ŜŦŦƻǊǘ ōŜƎŀƴ 6 years ago. 

ÅIGS proposed re-processing all data to re-compute station 
coordinates, orbits, and EOPs (earth orientation parameters) 
from 1994-2010.5 (~17 year time series). 

ÅNGS began with a revision of PAGES software and processing 
strategy. 

Å860 weekly (full history) CORS+ ~230 global SINEX files 
containing X,Y,Z positions and full variance-covariance 
information ς positions programmatically stacked to 
facilitate identifying discontinuities in position movement. 

ÅFinal Coordinates published (online) on Sept. 6, 2011 
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Frame Definition and Nomenclature 

ÅITRF frame (global) multi-techniqueτvlbi, slr, 
doris, gnss 
 
ÅIGS frame (global) GNSS only 

 
ÅNAD frame (plate fixed) transformed from 

IGS08 
ÅCritical to pay attention to frame tags and 

epoch dates and antenna calibration values 
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Geodetic Reference Frames 

past and present 

xxxxxxxx 

xxxxxxxxxxx 
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West Coast Crustal Motion 

Horizontal velocities in the western U.S.  
relative to the North American Datum of 
1983 as derived from geodetic 
observations.  

Slide from R. Snay, NGS  

-Times 8 years (2002-2010) 
-As will be seen realized with  
NAD 83(2011)Epoch2010 (tent. 
name) 
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Faults Experience Excessive Movement 

ÅPacific plate: at 5cm/yr (right at the San 
!ƴŘǊŜŀǎ ŦŀǳƭǘύΣ ƛƴ нл ȅŜŀǊǎΣ ǘƘŀǘΩǎ мллŎƳ ƻǊ мƳΗ 

 

ÅLƴ у ȅǊǎΣ ǘƘƻǎŜ b² ŀǊǊƻǿǎΩ ƳŀȄ ƛǎ ϤплŎƳ 

 

ÅSites experiencing significant vertical crustal 
motion may also shift horizontally 
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Relative vs. Absolute Antenna Models 
 

 Background  
The IGS started to use absolute antenna phase center 
variation (PCV) patterns with GPS week 1400.  
 
 
 
 

 

Coordinates of IGS reference stations are consistently 
based on the official IGS absolute PCVs.  
 
As a consequence, a user should use the identical 
pattern for these sites as used by the IGS in order to 
get a consistent tie to the reference frame.  
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Relative vs. Absolute GNSS Antenna Calibration 
RELATIVE 

Relative means all new antennae compared with the 
standard reference antenna Dorne Margolin Type, e.g. 
!h!5κa¢Φ  ¢ƘŜ ǎǘŀƴŘŀǊŘ ōŜƛƴƎ ǘƘŜ ά½9whέ ŦƛȄŜŘ ƳŜŀƴ 
offset.  

Corbin, VA 
Std. New 
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rotation introduces angle 
changes for time difference of 
single difference (TDSD) phase 

observables. 
Speeds up the process! 

Relative vs. Absolute GNSS Antenna Calibration 
ABSOLUTE 

Robotic  Arm 
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Advantages of the absolute antenna 

calibration 

ÅThe robot carries out fast 
rotations on different axes 

ÅSaves time 

ς absolute 3D-offset and PCV 

ς high resolution and precision 
(sub mm) 

ς free of multipath 

ς PCV from 0-90  elevation, also 
azimuthal PCV 

ς site and location independent 
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Influence of the antenna dome 

Site AB24 - Alaska 

1st  model antenna model 
without dome. (absolute) 
2nd model with dome relative 
to model without dome. 
 
Studies have shown that 
domes can affect network 
horizontal change in position 
ғ р ƳƳΧ ŀƴŘ ǾŜǊǘƛŎŀƭ 
network changes can be as 
large as < 3 cm. 
 
 
 The position error caused by domes is not a constant but depends on the satellite 

geometry observed at the specific site. (CH. Volken, F. Menge, Impact of Differenent GPS Antenna Calibr Models on EUREF) 
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NGS Calibrations compared to IGS type mean 

Mm 

[м t/±Ωǎ 

http://www.ngs.noaa.gov/ANTCAL 

Azimuthal, as well as elevation, differences 

Get all antenna models here: 

Ashtech Geodetic III 
ά²ƘƻǇǇŜǊέ ŀƴǘŜƴƴŀ 

1/9/2012 22 



So, whatôs different about the CORS 

coordinates? 

ÅChange to absolute antenna calibrations 
ïUse absolute cal. in your ǇǊƻŎŜǎǎƛƴƎΥ 5hbΩ¢ aL·Η 

 

ÅBetter because 8 more years of data: 
- International IGS sites 
- CORS data: about 1600 total, ~1000 w/ >2.5 yrs 
- Orbit determination sophistication 
- CORS velocity data 
- Better HTDP modeling for those w/ <2.5 yrs 
- Better processing algorithms 

   
 
 

 

1/9/2012 23 



How do I find the coordinates? 
ÅIndividual CORS Coordinate page, as before 

http:// www.ngs.noaa.gov/CORS/coords.shtml 

 

ÅTWO basic divisions: 

ïOne with COMPUTED velocities, one MODELED 

ÅTWO basic Ref Frames: IGS08, NAD83 

ÅTwo types of coordinates/vel for each of those:  

ïX,Y,Z AND lat/long/ht (N,E,U) 

 

ÅRecommend using only CORS w/ computed velocities when 
performing network adjustments. 
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Lists of CORS Coord. & Velocities 

Å[9¢{ [hhY !¢ ¢I9 [L{¢{ΧΦ 

ïAs of September, 3rd, 2011 

ïGO TO: 

 

http://www.geodesy.noaa.gov/CORS/coords.shtml 
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IGS08 

Computed  

 
IGS08    epoch 2005.00 

x, y, z; Vx, Vy, Vz 
 

IGS08    epoch 2005.00 
lat, lon, height; Vn, Ve, Vu 

 

Modeled  

 
IGS08    epoch 2005.00 

x, y, z; Vx, Vy, Vz 
 

IGS08    epoch 2005.00 
lat, lon, height; Vn, Ve, Vu 

 
 
 

Note: Vu = 0 as 
HTDP can only 
model Horiz vel. 
At this time 
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NAD 83 

Computed 
 

NAD 83 (2011)    epoch 2010.00 
x, y, z; Vx, Vy, Vz 

 
NAD 83 (2011)    epoch 2010.00 

lat, lon, height; Vn, Ve, Vu 
 

Modeled 
 

NAD 83 (2011)    epoch 2010.00 
x, y, z; Vx, Vy, Vz 

 
NAD 83 (2011)    epoch 2010.00 

lat, lon, height; Vn, Ve, Vu 

Note: Vu is not 0 as 
transformation to NAD 83 
yields a Vu value ς Not 
Reliable 
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NGS CORS Map 

http://www.ngs.noaa.gov/CORS/GoogleMap/CORS.shtml 
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CORS Map Tools 
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CORS Data And Information 
ÅMany, many partners freely share their GNSS data. 
ÅThese data are available with a short latency. 
ÅThe NGS acts as a data center offering a newsletter, data, 

coordinates, site equipment histories, photos and time series. 

http://www.ngs.noaa.gov/CORS/ 1/9/2012 30 




