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“Why Geodetic Survey Marks are Still Needed in the Era of GNSS and CORS” 

In geodetic surveying, traditional ground monuments such as brass disks, rod 
marks are commonly referred to as passive geodetic marks, because they do not 
actively collect data. In contrast, active control stations, such as Continuously Operating 
Reference Stations (CORS), continuously track satellite signals and provide Global 
Navigation Satellite System (GNSS) observations used for precise positioning. While 
planning for geodetic mark recoveries in NGS Map, on your smartphone (e.g. 
Benchmark Hunter), or out in the field, you may have come across a CORS station. Like 
passive marks, many CORS stations also have PIDs and Designations. However, if 
recovered, CORS stations cannot be submitted for credit in the Cooperative Charting 
program. NOAA/NGS is continuously aware of their location and operation, so they 
only want us (USPS) to recover regular marks.  

With the growth of CORS, we might wonder  are passive marks still relevant? 
Advances in satellite positioning have dramatically improved the efficiency and 
precision of modern surveying. Techniques based on GNSS now allow surveyors to 
determine positions with centimeter-level accuracy in real time. Despite these 
technological developments, the more than one million geodetic survey marks 
distributed across the United States remain an essential part of the nation’s geospatial 
infrastructure. Physical survey monuments continue to provide legal, historical, and 
practical reference points that anchor modern satellite-derived coordinates to the 
ground.  
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This report explains why geodetic marks remain important even as satellite-
based positioning and reference networks such as the NOAA/NGS CORS system have 
become widespread. More information on CORS marks and the GNSS is provided later 
in this report. 



Why Geodetic Marks are Still Important 

Although GNSS technology allows surveyors to determine positions without occupying 
a physical control point, geodetic survey marks still serve several critical roles. 

1. Legal Evidence of Boundaries 

In land surveying, physical monuments often have legal standing that coordinate values 
alone do not. Property descriptions, plats, and historical surveys frequently reference 
specific monuments. In many cases, courts recognize these physical markers as 
authoritative evidence of boundary locations. As a result, surveyors must still locate, 
verify, and preserve existing geodetic marks when performing boundary surveys. 

2. Physical Reference for the National Spatial Reference System 

Satellite positioning produces coordinates within a mathematical reference system. 
Geodetic marks provide the physical connection between that coordinate system and 
real locations on the ground. Without monuments tied to the National Spatial 
Reference System1 (NSRS), it would be difficult to ensure that measurements taken at 
different times and by different surveyors remain consistent. 

3. Quality Control and Verification 

Surveyors frequently use existing control monuments to verify GNSS measurements. By 
comparing newly measured coordinates to published values at known marks, surveyors 
can confirm that their equipment, satellite geometry, and data processing are 
producing reliable results. 

4. Vertical Control 

Determining elevations with GNSS requires geoid models and careful processing. 
Traditional survey benchmarks remain valuable references for verifying vertical 
accuracy, especially in engineering projects that require highly reliable elevation 
information. 

5. Redundancy in Challenging Environments 

GNSS signals can be degraded by dense vegetation, urban environments, terrain 
obstructions, or radio interference. In such cases, traditional survey control points 

                                                      
1 NOAA's National Geodetic Survey (NGS) defines and maintains the NSRS. The NSRS includes a network of permanently 
marked points; a consistent, accurate, and up-to-date national shoreline; a network of Continuously Operating Reference 
Stations (CORS) which supports three-dimensional positioning activities; and a set of accurate models describing dynamic, 
geophysical processes that affect spatial measurements. 



provide alternative references that allow surveyors to maintain accuracy when satellite 
positioning becomes unreliable. 

For these reasons, modern surveying relies on a hybrid system in which satellite 
positioning provides rapid coordinate determination while physical monuments 
preserve long-term stability and legal reliability. 

The NOAA CORS Network 

The NOAA CORS Network (NCN), managed by the National Geodetic Survey 
(NGS), consists of permanent GNSS receivers that continuously track satellite signals 
and record carrier-phase and code-range observations. These measurements support 
three-dimensional positioning as well as applications in meteorology, space weather 
monitoring, and geophysical research. Some stations track only the GPS constellation of 
satellites within the broader GNSS network. 

Surveyors, engineers, Geographic information systems2 (GIS) professionals, scientists, 
and the general public can use the GNSS data collected by CORS stations to improve 
the accuracy of their positioning. When survey data are post-processed using CORS 
observations, the resulting coordinates can approach a few centimeters of accuracy 
relative to the National Spatial Reference System, both horizontally and vertically. 

The NCN operates as a cooperative national network involving government agencies, 
universities, and private organizations. Individual stations are owned and maintained 
by participating organizations, which share their data with NGS. The National Geodetic 
Survey analyzes and distributes these data free of charge. 

CORS stations are distributed throughout the United States, its territories, and a small 
number of foreign locations. Station density varies across the country depending on 
population density, infrastructure development, and scientific needs. 

                                                      
2 GIS is a computer system that captures, stores, checks, and displays information related to positions on Earth’s surface. It 
helps analysts and scientists study climate change, land use planning, business, and even our nation’s defense. You might 
use it to find the closest restaurant or book store using your phone’s GPS. At NOAA, GIS is used to map oil spill trajectories 
and historic hurricane tracks, view and analyze nautical charts, and understand trends in areas such as sea level change 
and coastal socioeconomics. 



 

CORS Network 

As of February 2025, the network provides data from approximately 2,000 active CORS 
stations. Including stations that have been decommissioned, the complete NCN data 
archive contains 2,908 stations contributed by more than 230 organizations, and the 
network continues to expand. 
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