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Non-geocentric coordinate system
Inconsistent coordinate systems between countries
Ellipsoid best-fitting only locally not globally
Lack of accurate ellipsoid heights
Non-GPSable geodetic control points
Inaccessible geodetic control points
Inadequate data distribution systems
Insufficient positional accuracy
Poor geoid model (+/- 2 to 3 m)

COMMON REFERENCE SYSTEM PROBLEMS
THAT HINDER THE ACCURATE USE OF GPS

PASSIVE SURVEY CONTROL MONUMENTS

CONTINUOUSLY OPERATING 
REFERENCE STATIONS (CORS)

 1200+ Installed and Operated by various 
Federal-State-local Agencies

 NOAA/National Geodetic Survey
 NOAA/OAR  Forecast Systems Lab
 U.S. Coast Guard - DGPS/NDGPS
 Corps of Engineers - DGPS
 FAA - WAAS/LAAS 
 State DOTs 
 County and City
 Academia
 Private Companies
 Other Countries

Barbados
British Virgin Islands 

Cayman Island
Costa Rica
El Salvador
Guatemala
Honduras
Jamaica
Mexico

Nicaragua
Suriname

NGS Central and Caribbean America
CORS Partners

New U.S. Coast Guard Site
Eastern, Puerto Rico (2008?) may have a broadcast 

range of approximately 200 km
Areas of Anguilla, Saba, St. Barts, St. Maarten/St. Martin, St. Kitts & Nevis

could receive 1-2 m real-time correctors
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Continuously Operating Reference 
Stations (CORS)

Toluca, MX

Grand Cayman

Parimaribo

San Jose, CR

Managua, NI

Guatemala City

CORS ~ TIDE GAUGE CONNECTION
Sea Level and Climate Change

COGNOCARTA/CENAT (CRCC),  UNIDENTIFIED PROVINCE OF COSTA RICA
.

_____________________________________________________________________________ 
|                                                               |
|         Antenna Reference Point(ARP): COGNOCARTA/CENAT CORS ARP             |
|         ------------------------------------------------------- |
|                             PID = DH9104                      |
|                                                               |
|                                                               |
| ITRF00 POSITION (EPOCH 1997.0)                                |
| Computed in April 2006 using 38 days of data.                 |
|     X =    643206.800 m     latitude    =  09 57 03.15770 N   |
|     Y =  -6250876.673 m     longitude   = 084 07 30.06545 W               |
|     Z =   1095084.711 m     ellipsoid height = 1084.378   m   |
|                                                               |
| ITRF00 VELOCITY                                               |
| Predicted with NNR-NUVEL-1A April 2006.                                     |
|     VX =   0.0062 m/yr      northward =   0.0033 m/yr         |
|     VY =   0.0012 m/yr      eastward  =   0.0063 m/yr         |
|     VZ =   0.0033 m/yr      upward    =   0.0000 m/yr         |
|                                                               |
|                                                               |
| NAD_83 (CORS96) POSITION (EPOCH 2002.0)                       |
| Transformed from ITRF00 (epoch 1997.0) position in Apr. 2006. |
|     X =    643207.456 m     latitude    =  09 57 03.15723 N   |
|     Y =  -6250878.466 m     longitude   = 084 07 30.05005 W               |
|     Z =   1095085.022 m     ellipsoid height = 1086.254   m   |
|                                                               |
| NAD_83 (CORS96) VELOCITY                                      |
| Transformed from ITRF00 velocity in Apr. 2006.                |
|     VX =   0.0123 m/yr      northward =   0.0033 m/yr         |
|     VY =   0.0022 m/yr      eastward  =   0.0125 m/yr         |
|     VZ =   0.0032 m/yr      upward    =  -0.0004 m/yr                       |
|_____________________________________________________________________________|

CORS DATA QUALITY

ELLIPSOID - GEOID RELATIONSHIP

H = Orthometric Height (LMSL)

H = h - N

h = Ellipsoidal Height (ITRF/WGS84)

N = Geoid Height (Carib97-EGM96-EGM07?)

H h

Ellipsoid
GRS80

N

Geoid
Carib97
EGM96
EGM07

National Geodetic Survey,   Retrieval Date = SEPTEMBER 28, 2006
AB9262 ***********************************************************************
AB9262  DESIGNATION - VIDAL SPOT
AB9262  PID         - AB9262
AB9262  COUNTRY     - CAYMAN ISLANDS
AB9262  USGS QUAD   -
AB9262
AB9262                         *CURRENT SURVEY CONTROL
AB9262  ___________________________________________________________________
AB9262* ITRF00      - 19 18 13.19685(N)    081 23 00.58526(W)     ADJUSTED  
AB9262* LOCAL TIDAL - 0.91   (meters)       3.0    (feet)  LEVELING  
AB9262  ___________________________________________________________________
AB9262  X           - 902,179.696 (meters)                     COMP
AB9262  Y           - -5,953,782.757 (meters)                     COMP
AB9262  Z           - 2,095,098.631 (meters)                     COMP
AB9262  LAPLACE CORR- -1.47  (seconds)                    DCAR97
AB9262  ELLIP HEIGHT- -13.76  (meters)          (12/09/96) GPS OBS
AB9262  GEOID HEIGHT- -15.94  (meters)                     CARIB97

H = h - N
0.91 = - 13.76 - (- 15.94) 
0.91 ≠ 2.18

HhN

SIGNIFICANT PROBLEMS WITH GPS VERTICAL
POOR REGIONAL GEOID MODEL

EGM96 = - 16.15

H = h - N
0.91 = - 13.76 - (- 16.15) 
0.91 ≠ 2.39
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What is OPUS?

On-Line Positioning User Service

Processes carrier-phase GPS data
Global availability (currently masked)

3 goals:
Simple

Consistent
Reliable

OPUS CURRENTLY NOT 
AVAILABLE

Columbia Panama
Cuba Saba
Guadeloupe St. Barts
French Guiana St. Kitts & Nevis
Martinique                        St. Martin (French side)
Montserrat Turks & Caicos

Venezuela

http://www.ngs.noaa.gov/OPU
S

You’ve got mail!

OPUS solution

WHAT DOES OPUS OUTPUT LOOK LIKE?

GPS data Observation log description formphoto(s)

NGS website:

OPUS-DB

DATASHEET

OPUS-DB OBSERVATION DATA STREAM

NGS magic

OPUS DB
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OPUS DB

OPUS – DB

Simple
Shared Data

NGS Archived

GOOD COORDINATION BEGINS WITH 
GOOD COORDINATES

GEOGRAPHY WITHOUT GEODESY IS A FELONY


