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STATEWIDE PHASES Original Plan

« The Plan put forward was a

High Resolution Topographic Refresh 5 phase 4 year plan

Proposed LiDAR-Derived Elevation Acquisition by Phase

e Phase 1- USGS

e Phase 2- NC

 Both occurred in 2014

« Phase 3 - NC (2015)
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Phase 3 NC Collection 2015
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» 3.5 million appropriated by the General Assembly
based on value to the state

*1 million paid by NCDOT.



State Specifications
Collection

 The 2014 LIDAR data collection will meet 2
points per square meter standard with nominal
post spacing of 0.7 meters.

 All data will include multi-return and intensity
values.

« Data collected will support a 9.25 cm (3.36
iInches) RMSEz and 18.13 cm FVA based on
NDEP guidelines.



State
Specifications

* Classification




State Specifications Validation Range

This project has set up an T / N A T
Validation Range uihom Lrnin T i} #t..;-‘;; IR

* Flown by each sensor to
check horizontal and
vertical Accuracy of the
collection.

= (Gives the teams the
capability of adjusting the
sensors to match on
another

Suggested Validation Range | '

] 0.75 15
Miles

= USGS contractors
utilized the validation range



3 Meter Point Spacing '

3 Meter Elevation Model (2003 NC LIDAR)



0.3 Meter Point Spacing ]

QL2 Elevation Model
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Vehicles
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Utility Profile

Profile Window

Filter: | <Custom> 'V\ (ERAS ¢ L B D "].  Destination Class & Flags:
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File Edit View l-ﬁstofyﬂgookmarks - Tools ﬁap

',w‘v North Carolina Spatial Data Do... x\-{-

& @ mp.nc.gov/sdd/ c| ‘ Q Search ‘ B8 3 A 4 ‘ =
[8) Most Visited # DocuSign B Index of ftp://ftpl.nce.. | | North Carolina Spatial ... |2} Most Visited "8 ASPRS_Positional_Acc... gee NCDENR - NC Geodeti... |3/ Latest Headlines »

SPATIAL

‘zm  Data Download

Login with NCID Login here for QL2 LiDAR Download legacy LiDAR at NC FRIS

A North Carolina ID (NCID) is required.
Don't have a NCID? Sign up here.

NCID USER NAME:

skaufman
PASSWORD: 3
All counties in North Carolina
| eeccccce This data is Quality Level 2 (QL2) and was L e e
collected at a spacing of approximately 2 L|DAR.f'rom the initial statewide
points per meter. All returns classified data col.lect|on carhscted from 2001:2005'
LOGIN s avalihle This data was collected at a spacing of

approximately 1 point per 3-4 meters.

" bet‘* This is a beta version of the Spatial Data Download site.

Thisis not the final version and you may encounter downtime, errors or bugs. If you do: Email Your Feedback
NCFMP will not be liable for any loss suffered by any party as a result of their use of the site. Any downloading of material is done at the users own risk and the user will be
solely responsible for any loss that results from such activities.




QL2 LIDAR DATA DOWNLOAD

To request an entire city or county, go to the Large Data Request page. Download legacy LiDAR at NC FRIS

i34

Select Area

Select File Output Submit Request

© QL2 LiDAR s available on the onthemap. Toselect an area crossing multiple tiles, click "Draw Area" and then draw a small box on the map
Areas must be less than 4 tiles.
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© QL2 LiDARIs available on the zreen areas on the map. To select an area crossing multiple tiles, click "Draw Area” and then draw a small box on the map.
Areas must be less than 4 tiles.

© Click Next to Continue
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Data Download

QL2 LIDAR DATA DOWNLOAD

To request an entire city or county, go to the Large Data Request page. Download legacy LIDAR at NC FRIS

Select Area Select File Output Submit Request

Select the classes of LiDAR you wish to include in your output .LAS file.

@ ALL CLASSES ©) BARE EARTH ) INDIVIDUAL CLASSES

This dataset contains all classes including This dataset represents the earth's
ground, roads, vegetation and water surface with all vegetation and

Ground

Strata/Vegetation
human-made structures removed. The

output .LAS file will contain classes 2
(Ground) and 13 (Roads).

Buildings
Roads
Bridges

PREVIOUS SUBMIT REQUEST

SO
-~




QL2 LIDAR DATA DOWNLOAD

To request an entire city or county, go to the Large Data Request page. Download legacy LIDAR at NC FRIS
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Select File Output Submit Request

Your request has been submitted!
Jobs are processed in the order they are received and may require up to 24 hours for processing. You will receive an email from

rmpclipandship@ncdps.gov when your files are ready for download. Please make sure to add rmpclipandship@ncdps.gov to your safe sender list.

SUBMIT ANOTHER REQUEST VIEW REQUEST HISTORY

NC Floodplain Mapping Program Mailing Address
S p A I I A L 4105 Reedy Creek Drive 4218 Mail Service Center
Raleigh, NC 27607 Raleigh, NC 27699-4218
Data Download

Phone: (919) 715-5711




REQUEST SUMMARY Request Summary

1= Click the column names to sort your requests.
@ Pending requests may take up to 24 hours to process. You will receive an email when your data is ready for download.
i} Click the Download button to access your completed data request files.

Status Date Type

@ Pending 3/11/2015 9:30:40 AM Rectangle

v Complete 3/2/2015 1:54:51 PM Rectangle




Your Spatial Data Download Job #61 is complete.
Selected Area (NC State Plane Feet)

Min X: 1,996.197.63

Min Y: 335.246.80

Max X: 1,999.539.66

Max Y:337.937.92

The the data will be available for download for 3 days.

Download Files

Files are zipped using open source 7-Zip compression (.7z file type). 7-Zip is free and does not require
registration.

Download 7-Zip

If vou have anv questions, please contact Hope Morgan at hope morgan@ncdps.gov or John Lay at
john lavi@ncdps.gov.

Thank you for using Spatial Data Download!

E-mail correspondence sent to and from this address may be subject to the provisions of G.S. 132-1, the
North Carolina Public Records Law, and may be subject to monitoring and disclosed to third parties,
including law enforcement personnel, by an authorized state official.




Normal utility collection would
be for corridors or circuit miles.

— With the additional data you
would be able to add new
businesses or areas

Multi-angle Illumination

= Improves foliage
penetration

*= Removes shadows

= Eliminates voids
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Second Generation Topography
Geiger / Photon Counting Acquisition

Geiger / Photon Counting

* Advancement in technology to
efficiently split single pulse into
100x and receive each as
unigue points.

* Pilot tested in Mecklenburg
County.

* 20 points per square meter
with nominal post spacing of
0.7 meters.

8 ppm deliverable at same or
reduced cost.

e Data collected will support a
9.25 cm (3.36 inches) RMSEz.
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Statewide Imagery Project o

North Carolina Statewide Digital Orthoimagery,
Business Plan for Four-Year Acquisition and Urban Counties

Statewide Digital Orthoimagery
Acquisition Cycle
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Orthoimagery Acquisition
| Coastal - 2012
| Eastern Medmont — 2013
Northem Medmont and Mountains — 2014
B Southem Pisdmont and Mountans - 2015
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%% NC OneMap GeoSpatial P x

€ > C ‘ [' data.nconemap.com/ Press Tab to search NC OneMap Search| ﬁ . &i
! Mail &I BBT @I Slash Your Cell Pho... .5 Online convert TIFF,... 24* AWStats Document... [ Web30 @ Working with Lidar D ArcGIS | Don Meltz

-._a......., ..............;... e tealnn

NC GeoSpatial Portal

OneMa :

HOME SEARCH BROWSE DOWNLOAD IMAGERY MAP VIEWER

[ expand results
@ ) North Carolina Game Lands - September 2013

:a Submerged Aquatic Vegetation - SAV

ﬁ Biodiversity /Wildlife Habitat Assessment (BWHA) - July




57 NC OneMap GeoSpatial P x

€ - C | [} datanconemap.com/geoportal/catalog/raster/download.page e 2 L
©! Mail ! BBT ) Slash Your Cell Pho... .5 Online convert TIFF,... €* AWStats Document... [ Web30 @& Working with Lidar || ArcGIS | Don Meltz

NC GeoSpatial Portal

HOME SEARCH BROWSE DOWNLOAD IMAGERY MAP VIEWER

Select imagery for download

POWERED EY @

esri

e-mail address: |

-+ NC OnaMan GaoSnahial Dadal . Gaoaranhic Nata Sannna 2 Statowido Communiby =-




Step 1 - Zoom to area of interest (drag a box with mouse or use zoom tools

€ < C [ datanconemap.com/gecportal/catalog/raster/download page w2 & . & = ‘
Of Mal ©f BT ©f Sash Your Cell Pho.. <, Online comvent TFF,.. % AWStats Document.. (] Web 20 g Working with Lidsr auas'[nnuaz '

NC GeoSpatial Portal

HOME SEARCH AROWSE DOWNLOAD IMAGERY MAP VIEWER

Select lmagery for download




Step 2 - Get a list of available imagery by drawing a box to define the project area

3 NC OneMap GeoSpatial 7 x
€ - C [ datanconemap.com/geaportal/catalog/raster/download page
Of Mal ©f B8T ©f Siash Your Cell Pho. = Online comvert TFF,.. 1 AWStats Document.. (] Web 30 g Working with Lidsr | | ArcGIS | Don Mehtz

NC GeoSpatial Portal

WomL SEARCH AROWSE DOWHLOAD IMAGERY MAP VIEWER

Seluct yuar{s) to dewnlosd




Step 3 - mouse over year to see coverage extent; click respective year to preview

T NC OneMap GecSpatis i x
‘ & ->Cn datanconemap.com/geoportal/catalog/raster /download page
Of Mall ©f BBT ©f Stach Your Celi Pho.. 4, Ondine convert TIFF,. Omﬁoamm- U] Web30 g Workng with Lidar | h:@lﬂmudx

NC GeoSpatial Portal

HOME SEANCH NROWSE DOWNLOAD IMAGERY MAP VIEWER

Sefect year(s) to download

1 2008 [EFTEHER]

2010 [EPRSEW]




Step 4 - Select years to download, enter email address, click download

T NC OneMap GecSpatis i x
le > C [) datanconemap.com/geoportal/catalog/raster/download.page
Of Mal ©f BET ©f Stach Your Cel Pho.. 4 Ondine convert TIF,. &+ AWStats Socument... | Web 30 it Working with Lidar || ArcGI5 | Don Mekz

NC GeoSpatial Portal

HOME SEANCH NROWSE DOWNLOAD IMAGERY MAP VIEWER

Select imagery for download

TNt Y sl it 3 ek i e et e i 7

| Panfzoom with )| Draw desired area 1..6::

Sefect year(s) to download

il 1 2008
2010

ntac ool oddirens

=-mai address: |john doe@emai com

=4 3
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i“—'ﬁ NC CORS Network

« Continuously Operating Reference Station (CORS)

NCJL

Jordan Lake, NC
— A permanent and continuously recording Global

Navigation Satellite System (GNSS) receiver,

antenna (with a surveyed reference position), &
support equipment

— NC CORS Network
= Composed of 91 CORS

= 1 new CORS has been installed
= Raeford (NCRF)

= 1 CORS has been upgraded to GNSS
= P779

Antenna Mount




NC CORS Network

North Carolina CORS Sites

December 9 2014

CSR
; 3 NCRR NCGA
”’o.’”. s, B DOBS ™ Ncwc  NCRE NCRX NCWR™ " NCJA : Noel
roor . AsSuB NCNW r‘CDU
' 3 NCWN NCBU :
NCNE DURH NCNA
NCBR & HIPT 4
- NCMA NCBT. = "8 ko 3 NCTA Nows NCCR NCBI
hd ard AL : ' NemGg NCHIL 5 3 b NCGa NCJL NCRD 2 p ) :
00T 17 nesw MARE ™ ke : NCGS . M 5, :
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NCRB 7 A S SNFD 3 B A NCSQ
3 P (NCBYES NCHE NCSP AT NCCO NCTR necA NCLI NCGO |
* NCSY NCBT , NCSH . ) : ; NCKI NGB NCBX
TDOT 29 NCMU & FRKN #P770 ’ ! 4-UNCC  NCAL ; 'y.‘ s
4 e A
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¥ SCPS " ‘ SOWR P 3 3 5 § ; 2
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® SCCORS : 8
* :
o y SCON NCCH
e 4 NCWH L
# RTN-Only :
@ GNSS CORS In RTK Network Scslt _Ncsl. NCFF
M CORSINDGPS 0 12525 50 75 100 ¢ ’
5 I —
D Installation in Progress .
o YRRy, Miles

| NAC

North Carolina Emergency Management

NORTH CAROLINA

DEPARTMENT OF PUBLIC SAFETY


http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx

RTN port request

HCEM - Geonpatinl and Tachas Waaagemeal : .
NORTH CAROLINA GEODETIC suav:% A Bes

Pasiiioning Neerh Caraling today s fee e Nifere S

é% North Carolina Geodetic Survey

Geodetic News
Cabarrus-Stanty County Boundary Recorded

e NC Geodetic Survey Home Z i ZEea
| T . A \E
Th AL (Alberns NCLE Sensor Map :
dngten) and NCMR s Register a new account:

Twoets > Home> Register
w

The Cabaenus-Stanky County Boundary resurvey has been appeoved and recarded LOQIFI
Register
Cabarrus County Regater of Deeds External Links Personal Data
NC Geodetic Survey O oo Trimble
Pl Book 66 pages 7529 The NCAL JAlbem ark First Name:
(e ce
. ey Regster of Ceed N Last Name:
Prar Book ] ’ [ 1
NC Geodatic Survey 31 1 f X Address:
The NCBE (Beaufort] CORS
U d Akrcraft Sy Forum NC Geodetic Survey t
B ot} CORS ig -cur Zip Code:
City:
e NC Geodetic Survey 7. District:
Ihe NCW) (West lefterson| CORS
AGENDA oparating aaar
fnmanved Arcrat System nen . Country:
E-Mail:

Separate multiple e-mails by ","
Additional E-Mail:

Phone Number Home:

Phone Number Business:

http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx

Phone Number Mobile:
GSM Phone Number for TNC:

Language: English (en-US) v

Next



http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx
http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx

Virtual Reference Station

@ North Carolina Geodetic Survey

Enmsr tha cocrdinatss of 3 witual redarsnce station or drag tha marksr o me desked location on s Map. You can swich betwesn the

Virtual Reference Station - Geographical Position

IC3l 3nd geacantr

Labitude:™ @N s
Longitude:* @ E W
Elavation 100 0000 m

<< Back Station Type Selaction | Noxt. Time Selection >>

Swilch lo geocentsic Cartesian cocedinale system

gordinates In three formals

v Deg Min 3e Exampla 44 1
* Deg Mir Example 45
Teg Examphe 2. 7

coordina




? Wake-Harnett
v County Boundary

* Research and field data collection in progress

* Developing report

— Report will be provided to Wake and Harnett
counties




Wake-Harnett
County Boundary
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y NC General Statutes
4.2 on county boundaries

« G.S. §153A-17. Existing boundaries.
The boundaries of each county shall remain as

presently established, until changed in accordance
with law. (1973, c. 822, s. 1.)

« G.S. §153A-18. Uncertain or disputed boundary.
Provides directions and procedures for resurveying
uncertain or disputed county boundary lines.

If adjacent counties along a boundary elect to change
the county line from its original location (as defined by
law), then ratification by the NC General Assembly Is
required.



G.S. 153A-18(a)
Resurvey of an uncertain county line

 Two or more counties may cause the boundary to
be surveyed, marked, and mapped

* The participating counties may appoint special
commissioners to supervise the surveying,
marking, and mapping

Upon regquest of each county along the
uncertain/ambiguous county line, the NC Geodetic
Survey can provide assistance with resurveying the
county line.



?“ G.S. 153A-18(a)

<z Resurvey of an uncertain county line

« Each of the participating county’s Board of
Commissioners must ratify the resurvey with a
resolution

« Each of the participating county’s ratification
resolution must be referenced on the map of
resurvey with the following information: date &
minutes page

 The map of resurvey must be recorded in:

— Each of the participating county’s Register of Deeds
office

— Secretary of State’s office
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Research methods

<n
22

Original legislative descriptions

Original surveys or first surveys
Subsequent resurveys

Historical maps and records of county line

Witnesses to county line:
— Property deed descriptions

— Historical local witnesses



%% ° °
iﬂi Report of research findings

e Research discovery information (evidence)
* Weighting of evidence to determine the best evidence

* Preliminary map presents the resurvey line using the
best evidence of the original location



Acceptance or Redefining

* The participating counties may elect to either:
— Accept the resurvey line
~ oF ~

— Redefine the line (change) through legislative process



National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

Overview of New Datums

Scott Lokken
NC Advisor

Gary Thompson

Chief, NC Geodetic Survey

NOAA’s National Geodetic Survey

11/19/2015 45



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

New Datums are Coming in 2022!

 Both a new geometric and a new
geopotential (vertical) datum will
be released in 2022.

* The realization of the new datums will
be through GNSS receivers.

* NGS will provide the tools to easily
transform between the new and old
datumes.

11/19/2015

46



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

Why change datums/Realizations

NAD27 based on old observations and old datum

NAD83(86) based on old observations and new
datum

NAD83(95) based on new and old observations and
same datum (original HARN)

NAD83(2001) based on better observations and same
datum

NAD83(NSRS2007) based on new observations and
same datum. Removed regional distortions and
made consistent with CORS

NAD83(2011) based on new observations and same
datum. Consistent with new Multi Year CORS
solution



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

NEW STANDARDS FOR GEODETIC
CONTROL

TWO ACCURACY STANDARDS
local accuracy ------------- adjacent points
network accuracy ---------- relative to CORS

Numeric quantities, units in cm (or mm)

Both are relative accuracy measures

Do not use distance dependent expression

Horizontal accuracies are radius of 2-D 95% error circle
Ellipsoidal/Orthometric heights are 1-D (linear) 95% error



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

The NSRS has evolved

2007 National Readjustment

1 Million 70,000
Monuments Passive Marks
(Separate Horizontal>y (3-Dimensional)

and Vertical Systems)

Passive
Marks ~ 2,000 GPS

(Limited S CORS

Knowledge of (Time Dependent

Stability) System Possible;
4-Dimensional)
écps Y
2::i;ellations :%ugm\entati:gi
GPS CORS > GNSS CORS : Y 3.’
) &/ Galileo GLONASS




NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

ITRF2008

For the geodesy, geophysics and surveying
communities, the best International Terrestrial
Reference Frame is the “gold standard.”

The global community recently adopted an updated
expression for the reference frame, the ITRF2008.



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

International Earth Rotation and
Reference System Service
(IERS)

(http://www.iers.org)

The International Terrestrial Reference System (ITRS) constitutes a set of
prescriptions and conventions together with the modeling required to define
origin, scale, orientation and time evolution

ITRS is realized by the International Terrestrial Reference Frame (ITRF) based
upon estimated coordinates and velocities of a set of stations observed by:
-Very Long Baseline Interferometry (VLBI),

-Satellite Laser Ranging ( SLR),

-Global Positioning System and GLONASS (GNSS), and

-Doppler Orbitography and Radio- positioning Integrated by Satellite ( DORIS).

ITRF89, ITRFI0, ITRFI91, ITRF92, ITRF93, ITRF94, ITRF95, ITRF96, ITRF97,
ITRF2000, ITRF2005, ITRF2008


http://www.iers.org/

NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

International Terrestrial Reference Frame

4 Global Independent Positioning Technologies

)

»
»




NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

GEODETIC DATUMS

HORIZONTAL

2 D (Latitude and Longitude) (e.g. NAD 27, NAD 83 (1986))

VERTICAL

1 D (Orthometric Height) (e.g. NGVD 29, NAVD 88, Local Tidal)

GEOMETRIC

3 D (Latitude, Longitude and Ellipsoid Height)

Fixed and Stable - Coordinates seldom change
(e.g. NAD83(1995), NAD83(NSRS2007), NAD83(CORS96), NAD83(2011))

also

4 D (Latitude, Longitude, Ellipsoid Height, Velocities) Coordinates change with time
(e.g. ITRFOO, ITRFO8)



NOAA’s National Geodetic Survey Positioning America for the Future ‘geodesy.noaa.gov

How will the new datums affect you!?

The new geometric datum

will change latitude, longitude,
and ellipsoid height by between
| and 2 meters.

The new vertical (geopotential)
datum will change heights on
average 50 cm (20"), with a

| meter (39") tilt towards

the Pacific Northwest.

[1/19/2015

Approximate predicted change from NAVD 88 to new vertical datum

orthometric

height change
+01m
—_—
—43m i D]
0 500 1000 Predicted change estimated as NAVD 88 “zero"” (datum) surface
P e KM minus most recent NGS gravimetric geoid (USGG2009)
K wiune woes weeut ez duuawerue 8eoiq (N2CES000)
D 200 1000 bloqicioq cpsulle eapwgieg 52 MYAD 88 3010, (Quinuw) enuuce

54




NOAA’s National Geodetic Survey Positioning America for the Puture geodesy.noaa.gov

Simplified Concept of NAD 83 vs. ITRF08

h83
Nyg Earth’s
Surface
ITRFO08
/ Origin
2.2 WLETZ >
\ NAD 83 Identically shaped ellipsoids (QRSjBO) _
Oriain a =6,378,137.000 meters (semi-major axis)
gl 1/f = 298.25722210088 (flattening)

11/19/2015 55



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

Questions: Themes

The questions provided to NGS fall into 3 major
categories:

* Datum adoption

— Speed, legal issues, impacts, transformations
* Datasheets

e State Plane Coordinates



NOAA’s National Geodetic Survey Positioning America for the Puture

geodesy.noaa.gov

Old vs New Datums

* What’s being replaced:

Horizontal
NAD 83(201 1)
— NAD 83(PAI )
— NAD 83(MAI I)

Latitude

Longitude

Ellipsoid Height

State Plane Coordinates

11/19/2015

Vertical

(— NAVD 88

— PRVD 02
— VIVDO09

— ASVDO02
— NMVDO03
— GUVDO04

<~ Heights

- IGLD 85

57
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Old vs New Datums

* The old way * The newway .. .

ne !

Text based datasheets Modern datasheets

NAD B83(2011) POSITION- 40 03 10.11448 (N) 082 58 34.91800 (W)  ADJUSTED == e
WAD 83(2011) ELLIP HT-  239.400 (meters}) (06/27/12)  BDJUSTED - m
WAD 83(2011) EPOCH - 2010.00 ' :
NAVD 88 ORTHO HEIGHT - 273.3  (meters) 897. (feet) GPS OBS -

Observed changes viewed as == ===
“corrections” not “movement”

SUPERSEDED SURVEY CONTROL

NWAD 83(2007)- 40 03 10.11456(N) 082 58 34.91884 (W) AD(2002.00) 0
ELLIE H (02/10/07) 232.418 (m) GP(2002.00)

ELLIP H (03/08/05) 239.413 (m) G ) 42

NWAD 83(1985)- 40 03 10.11462 (N) 082 58 34.91855 (W) AD( ) B RTN
ELLIF H (08/20/96) 232.417 (m) GE( ) a2

NAD 83 (1986)- 40 03 10.12158(N) 0B2 5B 34.92303 (W) AD( ) 1

NAD 27 - 40 03 09.89400 (N) 082 58 35.26500 (W) AD( ) 1

NGVD 22 (09/26/83) 273.5 (m) RAPS5US6& model used GBS OBS

nassive control

Fragile, unchecked
N i Geoid Height (m)

"o

T MOMBMDBI S &b BIBN N
bt 111 \
o <

. et > A_“/ :
Geoid SR

oy

Temporal Geoid (fha'hg"é

11/19/2015 R, ah s 58
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Why isn’t NAVD 88 good enough
anymore!

 Approximate level of geoid mismatch known
to exist in the NAVD 88 zero surface:

D16

- D08

AT - 0.00
P ]
6 -008

-0.16

c\ﬂ:;&'l

45

-0.24

~-0.32
-0.40
- -0.48

40°

35° P —— . -064
» -072
-0.80
-0.88
-0.06

1.04
25°

112
235" 240° 245 250° 255" 2607 265" 270 275" 2807 285" 290" 295"

11/19/2015
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Terminology
* HorizontalDatum—

— Geometric Reference Frame

* Geocentric X,Y,Z
* Latitude, Longitude, Ellipsoid Height

* VerticalDatum—

— Geopotential Reference Frame

* Geoid undulation

* Orthometric height

* Gravity

* Deflection of the Vertical
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Old vs New Datums

* Step |: Do the best scientific positioning work
we can in ITRF

— Before any discussion of “plate fixed” or “map
projections”

— NGS’s core goal must be the scientific integrity of
positions

— New database

— Replacement of static vector-based GNSS
processing
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Old vs New Datums

* Step 2: Consider the question of “plate fixed:

— Why do users want this?
* Fixed latitude and longitude?
— Nothing is “fixed” though
* Plate is not just rotating; more than | plate
— Who wins! Who defines “fixed”? Must all points maintain
zero change!

* Model and remove all real motion? (aka “HTDP”)
— If not removing all motion, why remove any motion?

» ITRF minus plate rotation vs just ITRF
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H4

State Plane Coordinates

Barring user-requested changes, NGS may use
existing SPC projections, boundaries and
equations, but with new false northings &
eastings (to distinguish from NAD 27 and
NAD 83)

User-provided plug-ins (pre-written code) for
SPC or other projections may be possible



/ Tools for Transitioning
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Geocon/Geoconl |

News Item

National Geodetic Survey

Tuesday, August 12, 2014

NGS Announces Joint Release of GEOCON v1.0 and
GEOCON11 v1.0

NGS is pleased to release two related products: GEOCON v.1.0 and
GEOCORN11 v1.0. Each product transforms coordinates between specific
realizations of the North American Datum of 1983 (NAD 83).

GEOCON v1.0 allows users to transform latitudes, longitudes, and ellipsoid
heights between NAD 83("HARN™) and NAD 83(NSRS2007). (NAD
83['HARN™ is an abbreviation for "the most recent pre-NSRS2007
realization of NAD 832 at any given point.™) GEOCON also issues
information about the quality of the transformation at each point and notifies
users in the event of poor quality resuits.

GEOCORN11 v1.0 perferms a similartask as GEOCON, but it transforms
coordinates between NAD 83(NSRS2007) and NAD 83(2011). Similarto
GEOCON, GEOCON11 issues information regarding the quality of the
transformations to users.

You may find more informaticn about GEOCON v1.0 and GEOCON 11 v1.0,
including operator and user guides, technical reports, and download
instructions on the NGS website at: http://'www.ngs.noaa.gov/IGEOCON/.
Information on GEOCON11 v1.0 can be found at the above link or at:
http://'www.ngs.noaa.goviGEOCON11/.

For more information, contact: Dru Smith

Website Owner: National Geodetic Survey / Last modified by NGS.webmaster Aug 12 2014

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USA gov = Readygov = Site Map = Contact Webmaster
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NGS Coordinate Conversion Tool

3 BETA Coordinate Conversion

This is 4 BETA Kelease Sae National Geodetic Survey

e e T e e T )

Conversion from lat-long Conversion 1o lat-looy Convetsion of multiple cousdinates Weld seqvices Downloads

Choose a location 10 genarate projecied coordinales
L I

C Jocimal eCrees OF drag map marxe
Map
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Spungfield
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Choosa & datum
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OPUS Projects

v OPUS-Projects Manager's Training

Hations) Guodelic Survey

NGS Hoene | Abowt NGS ‘ Oata & magesy m Surveys s:mvczlmwm| — [y

OPUS-Projects Manager's Training
March 26.27, 2044
OSU Camgus, Corvales, OR

or the Futu

OPUS Projects

Online Positioning User Service
Baseline Processing and Adjustment Software

Trainer: Mark Armastrong, Oregon Geodetic State Advisor

! > -3, B . - J) Chass full, email for wasting Hst
User Instructions and Technical Guide Navigation 9
Corten Traiming Centey
7o 29 ernber 20, 2
Version 2.2 » <<p11 mber 20, 2013 Onfline Leamning Workshop Outtine
Resoarces =  Infroduction
Upcoming Classas = Skp 1 Creating a Projec! 7
s Shp 2 Upkescing Oata To Your Prowct
Past Classes * S ) Session Prog
Directions ®  Shp 4 Network A
®  Open Disossson
Lodging Transpoctation * Oneonoce
Photos
= What Is OPUS-Projects?
IS5 Program Web-basod access 1o process multple marks and muttigle occupahons

Data grocassing usng the FAGES softeare

-
Interactive Web Map = Data wploadng fhvougn OPUS

.

= \Visualzaten and management aids

Join Our Mashing List

Do We Really Need Another OPUS Flavor?

®  Yes The NGS and other groups hava a history of projects whose specacations can1 be entraly
Contact Us supportad by OFUS
Phooe (5400 3731243 ®  Yes, apan, As 9008 38 OPUS goes. sacnficing semphoty Sor Sexibilily can Improve racells in many
canet

Fax 1560 4327

Emali Us What's In This Vlotk hop?
s By attendng ™ NP, You

-Projects for
your emai

FOUT Cwn I Onca the ¥aning 0
BOGess Pty SUONONg you 10 Crasbs and o ou-t- nes ._pu-,rmu <

*  Aproe MaNng 3 frainng dats sel vl be assgned 10 you. You'll have an cpportunty 10 woek along
wth the presentatiens in addfion, tme = aflofed for you to expinre your project indvidualy

Lead Author: Mark 1, Armstrong, NOAA

e s T
Natbonal Oceanic and Atmeospheric Administration »  Natiosal (ieodetic Survey

Watate Durer Natasal Gecoes Dy svis lnte P

vey | Las ma

NOS Hame + NGS Emplogers * Privacy Palivy » Disslaiomr « USA gov = Seady gos + Sie Map + Cootasl Welsnasie
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Adoption: Legal / Feds

e The datums will be official once the FGCS
approves them

* OMB A-16 then requires all federal, civil
agencies to transition to the new datums

* Other groups may adopt at their own speed
and need
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Adoption: Legal / States

NGS historically provided template acts for each state to help
adopt changes

— NAD 83

— SPCS

Has one major drawback: “NAD 83" is now by-name
mandated in over 40 states.

Would this be useful again?

— Only if ““the latest coordinates of the NSRS as defined by the
NGS” is the language used

— Avoids name-specific issues in the future
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Summary: Priorities

NGS Priorities, in order:
|. Define datums on solid scientific footing

Provide tools for transitioning

3. Work within FGCS to ensure OMB A-16
compliance

4. Work with additional groups to aid in adoption
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NCEM - Geospatial and Technology Management

NORTH CAROLINA GEODETIC SURVE)‘

Positioning North Carolina today and for the future.

About NCGS Control ( S and County and State Boundaries Other Programs ols Kids Page Feedback

A& . Library

A complete library of NCGS documents is provided below. To help find document: re quickly, documents are categorized by NCGS
program area and document type. Filter the list by clicking the down arrow next to column name. To view a document, click the file
name. The document can then be saved to your hard-drive

Alternatively, download a document by hovering over the file name until a drop-down arrrow appears to the right of
the name. Click the arrow and then click Download.

You may also view a group of documents based on their type by clicking one of the links below. For example, click
Presentations to view a list of all presentations in the library. The displayed list can be further
filtered by selecting from the NCGS Program Area values.

Document Type File Type Name Document NCGS Program Area
Type
Presentation \EI e ) CORS Presentation CORS
] CORS Presentation CORS
) CORS_11_03_2012 Presentation CORS
) NC_SC_Boundary_Western_NC Presentation County and State
Boundaries
] NC_State_Boundary_Archives Presentation County and State
Boundaries
) Duke_2014 Presentation County and State
Boundaries
) GNSS_Elevation_Certificates_v3 Presentation GNSS
= NGAT UAS Overview Surveys Meeting April 14 Presentation Library
=) Experience with Non-Metric Cameras Presentation Library
e UAS Business Presentation Library
=) 2012 Coastal Imagery Project (1) Presentation NCGS



NCEM - Geospatial and Technology Management
NORTH CAROLINA GEODETIC SI,IRVE

Positioning North Carolina today and for the future.

n About NCGS Geodetic Confrol CORS and GNSS Couniy and State Boundaries Other Programs Kids Page Feedback

NCGS

Geodetic News Tweets by @ncrtn

Thursday July 30, 2015

A series of short video tutorials are now available to
help navigate the most-recently developed NC Geodetic
Database. The videos can be accessed by clicking the
link below:

NCGS 1 Access Database
NCGS 2 Navigating

NCGS 3 View Details
NCGS 4 Station Recovery
NCGS 5 Export Data




Instructional Videos

Navigation
Corbin Training Center

Online Learning
Resources

Upcoming Classes
Past Classes
Directions
Lodging/Transportation
Photos

ISS Program
Interactive Web Map

Join Qur Mailing List

Contact Us
Phone: (540) 373-1243
Fax: (540) 373-4327

Email Us

NGS Video Library
Mational Geodetic Survey

oo | s o | R

NGS Video Library

Videos available below:
= Series on Geodetic Datums
What are Geod

at's Next for Geodetic Datu
Click here o view these videos on YouTube
= Precision and Accuracy in Geodetic Surveying (2:25)
= Two ‘Right’ Feet? Understanding the Difference Between U.S. Survey Feet and International Feet
(2:39)
= Geospatial Infrastructure for Coastal Communities: Informing Adaptation to Sea Level Rise
(4:06)

Links to other videos:
®  Surveyors, Part 1 (2:43)

What are Geodetic Datums? (4:30)

= Right-click here and seiect ‘Save As'or ‘Save
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Questions?

Gary Thompson, PLS
NC Geodetic Survey
4105 Reedy Creek Road
Raleigh, NC 27607

Main office: 919-733-3836
Direct line: 919-948-7844

gary.thompson@ncdps.gov

DPS

North Carolina Emergency Management

DEPARTMENT OF PUBLIC SAFETY



