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Using UNAVCO Real-Time CORS Data, a No-Cost Positioning Resource 

By: Mark Silver, ms@igage.com, +1-801-412-0011 
Date: 19 August 2014 

UNAVCO is a non-profit consortium of Universities that coordinates the collection and dissemination 
of geographic information. One of the data products that they provide for research and commercial 
use is a network of 375 real-time continuously operating reference stations (Real-Time CORS) spread 
throughout North America. 

The 375 real-time CORS stations are a subset of the 1,324 PBO references stations and cover the 
California, Oregon and Washington fairly well: 

 

Access to streams is available via the internet using standard NTRIP protocol at no charge by simply 
requesting an account via email from rtgps@unavco.org. 

Once you have User Name and a Password, you will probably be at a loss for how to use this resource 
in your everyday survey activities.  

This application note might help you place the data into a reference frame that you can use. 

The Pros of UNAVCO Real-Time Data 
1. Available at no cost (as in free)! 

mailto:ms@igage.com
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2. The construction of the monuments, the mounts and the antennas are first class, well 

documented and consistently implemented: 

  
3. Extensive historical RINEX data is available for the stations. The study of Plate Boundary 

movement is one of the primary purposes of UNAVCO’s reference stations. So historic data 

plots, RINEX files and de-trended data: 

  
are available directly from the web. For example, P115 data can be found here: 

http://pbo.unavco.org/station/overview/P115 

4. If you are working in California, Oregon or Washington there most likely will be a nearby site. 

In other areas site density is considerably less. 

The Cons of UNAVCO Real-Time Data 
1. UNAVCO Real-Time correction sources are GPS only (there is no GLONASS, Galileo or BeiDou 

corrections.) Dynamic survey applications under canopy may suffer. (However, you may still 

want to user the PBO to seed your private base with an accurate initial location.) 

http://pbo.unavco.org/station/overview/P115
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2. The broadcast coordinates are not in the reference frame that you want. Undoubtedly you 

would like the broadcast coordinates for a site to align with NAD83-2011 EPOCH 2010.0; 

however the real-time sites are at best framed to IGS08 and often are seeded with an 

autonomous ‘Here’. But this can be easily fixed, which is the point of this application note. 

Framing a Station 

The first thing you will want to do is generate a reliable NAD83-2011 EPOCH 2010.0 coordinate for a 
particular real-time station.  

If the station happens to be an NGS CORS site, you can just look at the position data sheet on the 
NGS CORS site. Otherwise, you will need to compute a coordinate on your own. 

The easiest way to do this is to submit a 24-hour observation file for the station to OPUS.  

Pick the day 16-days before the current GPS day so precise ephemeris will be available for the site 
you would like to use. For this example, I will use P016 which is west of Salt Lake City. The current 
GPS Julian date is 229 (August 17, 2014), so I would like to download a 24-hour data set for P016 
from day 213.  

Getting the data is as simple as entering: 

 ftp://data-out.unavco.org/pub/rinex/obs/2014/213/ 

into a browser window, after a second or two the entire list of UNAVCO data for day 213 will be 
shown in a directory listing. Browse down to p016: 

 

There will be two files, a “.14o” and a “.14d” file. You want to download the “.14o” archive file so 
right-click on the file and save it to a folder on your machine. 

Once the file downloads, extract the observation file from the compressed archive. Open the 
observation file in notepad, look for the antenna definition at the top of the observation file: 

0220369455          TRM29659.00     SCIT                    ANT # / TYPE 

Now submit the compressed file to OPUS-Static with an antenna height of 0.0001 (you want 0, but 
setting it to 0.0001 relieves OPUS of having to ask if you are sure.) Be sure to ask OPUS for ‘Extended 

ftp://data-out.unavco.org/pub/rinex/obs/2014/213/
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Output’ so that the correct State Plane coordinate will be returned and use the antenna type that 
you just found: 

 

Click on ‘Upload to Static’ and after a few minutes OPUS will return a NAD83 coordinate for this 
station: 

      USER: ms@igage.com                            DATE: August 18, 2014 

RINEX FILE: p0162130.14o                            TIME: 04:29:51 UTC 

 

 

  SOFTWARE: page5  1209.04 master91.pl 022814      START: 2014/08/01  00:00:00 

 EPHEMERIS: igr18035.eph [rapid]                    STOP: 2014/08/01  23:59:00 

  NAV FILE: brdc2130.14n                        OBS USED: 63432 / 64717   :  98% 

  ANT NAME: TRM29659.00     SCIT             # FIXED AMB:   195 /   199   :  98% 

ARP HEIGHT: 0.0001                           OVERALL RMS: 0.011(m) 

 

 

 REF FRAME: NAD_83(2011)(EPOCH:2010.0000)              IGS08 (EPOCH:2014.5822) 

        

         X:     -1859798.215(m)   0.002(m)          -1859799.062(m)   0.002(m) 

mailto:ms@igage.com
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         Y:     -4520853.598(m)   0.001(m)          -4520852.310(m)   0.001(m) 

         Z:      4085740.886(m)   0.004(m)           4085740.808(m)   0.004(m) 

 

       LAT:   40  4 41.22153      0.004(m)        40  4 41.23773      0.004(m) 

     E LON:  247 38 19.00148      0.002(m)       247 38 18.94775      0.002(m) 

     W LON:  112 21 40.99852      0.002(m)       112 21 41.05225      0.002(m) 

    EL HGT:         1731.245(m)   0.002(m)              1730.530(m)   0.002(m) 

 ORTHO HGT:         1749.020(m)   0.016(m) [NAVD88 (Computed using GEOID12A)] 

If the UNAVCO real-time provider was configured for your use, the base station would be seeded 
with the X, Y and Height that I have highlighted above.  

At the very bottom of the Extended OPUS Output you will find the State Plane coordinates that you 
will need in Survey Feet: 

       STATE PLANE COORDINATES - U.S. Survey Foot 

         SPC (4302    UT C) 

Northing (Y) [feet]        7198338.750 

Easting  (X) [feet]        1399388.651 

Convergence  [degrees]     -0.55178702 

Point Scale                 0.99990780 

Combined Factor             0.99963631 

 

We are now ready to connect a rover to the PBO Real-Time service. For this example, I will use 
Carlson SurvCE. 

1. Under ‘Equip: GPS Rover’ connect to your receiver. On the RTK tab, for the Network choose 

NTRIP: 
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2. Click on the ‘Hammer & Wrench’ to the right of the Network: 

 
Enter the IP Address (you may have to use the fixed IP address 69.44.86.36); the Port, your 

User Name and Password. 

3. Click the green check mark, SurvCE will load a list of mount points: 

 then  
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4. Choose the correct base, in this case P016 with RTCM 3 data format: 

 
5. Click the green check mark to return to the ‘GPS Rover’ configuration, then click on the green 

check mark to complete the data connection, then click on ‘Monitor / Skyplot’: 
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Now clock on the ‘Ref’ tab: 

 
You can now inspect the broadcast coordinates for the reference station. They don’t match the 
OPUS Solution: 
       STATE PLANE COORDINATES - U.S. Survey Foot 

         SPC (4302    UT C) 

Northing (Y) [feet]        7198338.750 

Easting  (X) [feet]        1399388.651 

 

EL HGT:         1731.245(m)   5679.926 sFt 
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6. Click the ‘Store’ button to add the broadcast base location into our current job’s raw file: 

 
Click the green check mark to return to the Ref tab, then click the green check mark to return 

to the main menu. 

7. Click on ‘File’ then the Point tab and then Add: 
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Enter the Northing, Easting and Ellipsoid Elevation from the OPUS report. The OPUS report 

give us the elevation in meters, so just type in the metric height with an M after it: 

 
SurvCE will convert the value to feet for us: 
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8. Next navigate to ‘Equip: Localization: Points’, click the ‘Add’ button: 

 
The ‘Local’ coordinates are the coordinates that we would like to read at the base, those are 

the OPUS coordinates which we stored as point 3. Click on the ‘123’ button and choose point 

3: 
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9. Click the green check mark, then SurvCE will ask us what the GPS coordinates at that location 

are: 

 
10. We have the broadcast base coordinates stored in the raw data file as point 1, so click on 

‘From Raw File’, then select point 1 and accept the point: 
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11. We now have a localization for P016 that will allow our GPS to directly read NAD83-2011 

EPOCH 2010.0 framed coordinates. We can press the ‘Save’ button to save this localization to 

a localization set: 
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12. After the saving the file, SurvCE will ask if we want to reprocess the raw data file: 

 
Answer No. 

13. You are now ready to survey using the PBO P016 base with coordinates that match OPUS to a 

few millimeters: X, Y and Height. 

 

 


