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CORS Network History

• Started in 1994

• GPS Only

• 216 Stations by March 
2001

– Growing at 3 
stations/month

– Data online for 4 
years



CORS Network Today

• Still GPS Only????

• 1070 National CORS

• 166 COOP CORS

• Growing at 15 
Stations/Month

• Over 13 years of data 
online



Regional Growth
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National CORS & Cooperative CORS

Site must meet the same NGS 
standards for National CORS

Site must meet NGS standards

NGS validates positional coordinates 
every day

NGS validates positional coordinates 
every day

Data are kept online for at least 30 daysData are permanently archived

Data are available online via the 
participant’s Web page

Data are available online via the NGS 
CORS Web page

Cooperative CORSNational CORS
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Access to CORS data

In Silver Spring (CORS-East)

• Anonymous FTP cors.ngs.noaa.gov

• UFCORS- User Friendly CORS 
www.ngs.noaa.gov/UFCORS

In Boulder Colorado (CORS-West)

• Parallel and independent data collection and on-line 
storage at NGDC (National Geophysical Data 
Center)

Anonymous FTP wwwest.ngs.noaa.gov

Future:

• Add OPUS and UFCORS 



NOAA’s US-TEC  Space Weather Program

• Became an operational product in FY 2007 

• Uses CORS data to calculate total electron content (TEC) 
in the ionosphere. Needed for space weather e.g. 
airplanes, telecommunications



NOAA’s GPS Meteorological Program

• Provides a tropospheric model of wet zenith delay over the 
US.  It currently is one of the input data sets for the 
National Weather Service forecasting models.  Will 
transition from research to operations in FY 2009



Plans for FY 2008

• New OPUS flavors  (more in a little bit)

• Start of re-analysis of all CORS data and orbits (2 
years)

• Guidelines for realtime GPS

• Publish new HTDP for Western US

• Start work on new HTDP for Alaska

• Continue to work with our partners to improve 
existing stations and add new ones



Why do we need OPUS?

• Recognize most positioning done with GPS

• Want to provide fast, accurate, consistent, reliable access to NSRS

• CORS data alone does not ensure consistency

• OPUS

– NGS computers

– NGS software

– Standard parameterization

– Standard coordinates/velocities

– Your machine talks to our machine



OPUS – Current Status

• Accepts GPS Data in

– Native receiver format

– RINEX format (versions 2.0 & 2.1)

• Data Processing

– Uses three CORS stations

– Minimum of two hours of dual-frequency data

• Provides 

– NAD83 & ITRF coordinates

– State plane coordinates

– UTM coordinates

– US National grid designator

– G-file, statistics, etc.



OPUS Usage and Users

OPUS-RS

has ~4500 

submissions 

per month



OPUS-RS (Rapid Static)

• Became operational February 2007

• Allows data spans as short as 15 min.

• Uses software developed at OSU providing rapid ambiguity 
resolution

• Network solution rather than individual baselines

• Now used up to 9 CORS within 250km of user position



OPUS Developments

• OPUS Database (OPUS-DB)…Live Soon

– Stream-lined method for users to publish their 
results

– User registration

• ID  & password

• Validation process

– OPUS solutions can be integrated into the NGS 
database

• Data elements from OPUS 

• Additional metadata (Photos, descriptions)

– Submission review by user and NGS



• OPUS Projects

– Managers can define a project

• Process any number of stations under a project

• Project can span several days to weeks

• Contract work

– Project processing

• Each dataset sent to OPUS but identified with a 
project

• Results returned to submitter a few minutes later

• Manager can monitor processing and submission

– Final adjustment

• Entire project adjusted as one campaign

• Review & submission to NGS



• OPUS GIS

– Compute a differential pseudo range solution for less 
expensive GPS receivers

– Aimed at the GIS community who do not require cm 
level accuracies

– Allows processing in a consistent approach and “certify”
their locations in the NSRS

– Generate rapid static solution from seconds or minutes 
of data

– Accuracies: A few decimeters to a meter horizontally
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• The NGS should provide real time RTCM data streams (via NTRIP) 
from a subset of the National CORS network- perhaps in a 200 Km 
spacing grid. These data streams will aid in the establishment, 
validation and monitoring of the RTNs by network administrators.
NO CORRECTORS WILL BE BROADCAST. 

• NGS encourages the institutions, who are providing real-time 
positioning services, to use the NGS-provided raw data in their 
operations so as to: 
(1) SUPPLEMENT the data from other GNSS base reference
stations, and
(2) use the positional coordinates and velocities of the GNSS 
stations contained in the NGS real-time network as FIDUCIAL 
VALUES for the positional coordinates and velocities of other real-
time GNSS stations.

• The NGS could ASSESS AND ACCREDIT proposed or even current 
RTN reference station sites for obstructions, multipath, positional 
integrity - in short, for anything that might affect optimal 
performance of the RTN.

THE ROLE OF THE NGS IN SUPPORT OF RTN



EXAMPLE OF WHY RTN REFERENCE STATIONS 
SHOULD BE MONITORED

≈ 6 MM / YEAR
ENGLISH TURN CORS

SUBSIDENCE
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5-Sec RTK 19,400 m
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