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What iIs a CORZ

A Continuously Operating ReferenceStation (CORS)

0 A permanent Global Navigation Satellite System
(GNSS) receiver, antenna (with a surveyed reference
position), and support equipment
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What Is a CORZ

A Continuously Operating ReferenceStation (CORS)

0 NC CORS Network
A Composed of 77 CORS
A 3 new CORS have been installed
A Salisbury (NCSA)
A Roanoke Rapids (NCRR)
A New Bern (NCNB)
A 1 new CORS is being installed
A Bodie Island (NCBI)
A Collects data 24/7 at 1 second intervals
A Receiver type
A 67 GPS+GLONASS
A 10 GPS




Former Pea Island CORS




What iIs a CORZ

A Continuously Operating ReferenceStation (CORS)

0 CORS in NC that are in the National CORS
network but not included in the Real Time
Network (RTN)

A New Bern NDGPS (NBR5 and NBR6)
A Greensboro NDGPS (NGR5 and NGR6)

A Plate Boundary Observatory CORS at
Rosman (P779)

Charlotte (CHME)
Conover (CONO)
Hillsborough (HILB)
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National CORS

ANational CORS Benefil

Alncluded in OPUS
solutions

AMonitored by NGS (60
day plot)

AWill be include in any
future national
adjustments
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e Pictures of equipment may not reflect equipment currently installed. Please see sitelog
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CORS Installation Components

Alanning
ANGS Guidelines
Adardware
Avlonumentation
ASoftware
ACommunication

Anstallation

ADocumentation
ASubmittal to NGS

Guidelines for New and Existing Continuous

Operating Reference Stations (CORS)
National Geodetic Survey
National Ocean Survey, NOAA
Silver Spring, MD 20910
February 2006




CORS Hardware

A GNSS Receiver

A Uninterruptible Power
Supply (UPS)

A Receiver location
A Surge protection
A Internet connection




CORS Hardware

A GNSS Receiver

A Uninterruptible Power
Supply (UPS)

A Receiver location
A Surge protection
A Internet connection




CORS Hardware

A GNSS Antenna

A Antenna Type

A Type of leveling device

A Antenna location

A Monumentation/mounting
A Lighting protection

A Grounding

A Antenna cable
A Length/Type
A Routing




GuidelinescEquipment
Antennas

-L1 and L2

-Radomes NOT recommended
WHY: distort signal and not required in design of antenna

-Oriented to true North
WHY: apply antenna phase center values correctly

-Reference mark to antenna reference point (ARP)
constant

WHY: change antenna same coordinate



CORS Hardware (Leveling Device
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The user does not need
to know these offsets.
They are passedto the
. processing software
~ through the antenna type

The antenna phase centers are
located somewhere around here

The antenna offsats are
the cistance bebwvesn
the phase centers and

the ARP

B oA

If the user selects NONE
as the antenna type, the
offsets are set to 0.000
and the antenna phase
center becomesthe
reference point

The Antenna Referance Point
{ARP) is almost akvays locatedin
the center of the bottom surface of

the antenna.
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Site Selection

A Clear view of the sky

A Unobstructed view of the horizon
360 degrees

A No nearby signal reflectors

A 0.5 mto 1.5 m above horizontal
surfaces

A No nearby signal transmitters
A 300 meters

A Stability

A Thermal expansion
A Wind loading
A Soil expansion/contraction




Site Selection

cmmemenemee - A Reconnaissance
e\ A Visibility diagram

A Photographs of proposed location
A Measurements for monumenatation

A Cable routing and type
A Are drilled holes required in walls
A Length of cable
A Type of cable (LMR400 or LMR600)

A Internet connection
A Collect 24 hours of data
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Site Selection

C1 Pseudorange Mullipath at Sparta
Lal 384977° Llen -81.1147° ENRX  2308(m) C1 Pseudorange Multipath at New Bern CORS NBR6&

GPS Tme:  Start 20000315 0000:00  Siop 20080315 235631 Lt 353750° Lo 770406 EllMM -Z3S5(m)
GPS Tima:  Stan 20071112 00:0000  Stop 200711112 23.50:31
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Site Selection

A Building Mount

NCGO A Brick/block or concrete
Goldsboro, NC building

AntennalBuiing A Building must be 5 years or
older

A Chimney mount requires that
chimney be filled with
concrete




Monumentation

A Ground Monumentation

A Concrete
A Metal




Monumentation

A Drilled-Braced
A Most stable

A Specialized equipment
required for installation




Monumentation

A Building Mount

A Rooftop attachment
A Wall attachment




Monumentation (Building Mount)

p— A How will you mount antenna
A Stability

A Type of attachment
A Fasteners
A On site welding required?

A Tools required

A Lift truck
A Ladder




Problem wooden support
U-bolts height can change
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Antennas
on towers
with guy
wires poor
stability

Problem
lightning
rod
obstructs

Problem tribrach

locked height can be changed
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Good top
surface of pillar
narrower than
antenna.
Problem no
orienting &
leveling device

/

Good orienting &
leveling devices

Good rooftop
with orienting &
leveling device
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Installation

A Stable GNSS antenna
A Power and internet connections are successful
A Antenna mount is acceptable to the site manage

A Installation Report
A Acquired all photos required by NGS
A Acquire all metadata required by NGS
A Record all serial numbers
A Document site contact




COR&\dministration

A Latency
A Bandwidth
A Transmission medium
A Router and switch performance
A Firewall
A Wireless network voice/data traffic



COR&\dministration

A Reference Station Datum

A Benefits of using a reference datum that is
consistent with the datum used by NGS
AEasy to verify
A Consistent with National CORS
ACan use OPUS to position RTN CORS



COR&\dministration

A Reference Station Datum

A Ramifications of using a datum that differs from a
datum utilized by NGS

AOPUS and RTN solutions are based on different
reference datums

AOPUS can not be used to check RTN solutions
ARTN can not be used to check OPUS solutions
A Could create confusion with users



COR&2\dministration

A Connection to NSRS

A Recommendocal static surveys be
performed to connect RTN CORS with
local NSRS passive stations

A NCGS uses NGS8 to connect
the CORS to the NSRS

A Three (3) HARN
monuments
CORS

A Two (2) local CORS reference
reference monuments monuments

Cayton

A —

Craven



COR&\dministration

A Connection to NAVDS88

AConnection completed before CORS antenna is installe
or afterwards if offset leveling plate has been installed

A Field techniques
A Geodetic leveling

ATrigonometric leveling
ANGS58 survey




Geodetic Leveling to CORS ARP



