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Schematic View: Blueprint

A Building

Structures

Foundation

Schematic View: Map

Spatial
Information

A mathematical and geometric concept that
serves as a foundation or starting point for

mapping, surveying, engineering based on

realization of actual geospatial data points.
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Geodetic Reference Surfaces

E A beachball globe

Sphere

‘ * Mathematical best fit to Earth’s surface...
used for defining Latitude and Longitude

Ellipsoid

{Oblate Sphere)

Modeled best fit to “sea surface”
equipotential gravity field

used for defining Elevation



NOAA’s National Geodetic Survey Positioning America for the Future

WWWw.ngs.noaa.ov

Geodetic Datums

Horizontal

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

Vertical/Geopotential

1-D (Orthometric Height) (e.g. NGVD 29

Geometric

NAVD 88,

Local Tidal)

3-D (Latitude, Longitude and Ellipsoid Height)

Fixed and Stable(?) - Coordinawj%?ange
(e.g. NAD 83 (1993), INAD 83 (2007

also

4-D (Latitude, Longitude, Ellipsoid Height, Velocities)
Coordinates change with time
(e.g. NAD 83, ITRFOO, ITRFO5)
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GPS Receilver Grades

e Recreational Grade
— $100-%$1000 1-10 meters

 Mapping
- $2,000-%$6,000

e Survey Grade
— $10,000 + 5mm — 2 cm
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PS Accuracy

GPS Receiver Datum
MADE3

Reference Latitude-Longitude
1.844m 35:08:04. 59 W 106:29:30.92

Weighted Mean Latitude-Longitude
1.844m 3502:04.56 N 106:29:30.93

Mouse Pointer Latitude-Longitude
35:08:04.92 M 106:23:31.23w

Reference to:  Pointer Now Mean

13mi@323° 3. 4mE@207" 0.8mE212°

Mow: S%: AURA HDOP EPE UTC
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Ma: Count AURA HDOP EPE Dift
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&l Count AUR& HDOP EPE Diift
EO00 Em 1.1 4.7m Smdmin
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UTC Date Distribution by HDOP
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SWwe/Pozition Error [Scale Max: 10m]
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HDOR <=1.0
HDOF <= 2.0
HDOP > 20
Displayis Gsec

25 hrs @ 1 fix/15 sec = 6,000 fixes
Mean Fix: 0.8m @ 212 deg
50% of fixes w/in 1.8m
68% of fixes w/in 2.4m

95% of fixes w/in 4.2m
99% of fixes w/in 5.7

wigighted Mean

S.4 Watch Registered to William Stone
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GPS Receiver Datum HDOP <= 1.0 SA Watch Registered to William Stone
MADE3| HDOR <= 2.0

HOOP » 2.0

Displayis Gsec

Reference Latitude-Longitude

Accuracy

Weighted Mean Latitude-Longitude
1.844m 3502:04.56 N 106:29:30.93

Mouse Pointer Latitude-Longitude
35:08:04.92 M 106:23:31.23w

Reference to:  Pointer Now Mean

13mi@323° 3. 4mE@207" 0.8mE212°

Mow: S%: AURA HDOP EPE UTC
GPS port clozed

Precision

Ma: Count AURA HDOP EPE Dift
A Bm 1.3 49m dmmin

Ma: Time 97% 94% EBB: 48%
07:00 3.2m 3.2m 2.9m 2.7m
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

National Geodetic Survey

Mission: To define, maintain & provide access to the
National Spatial Reference System (NSRS)

to meet our Nation’s economic, social & environmental
needs

National Spatial Reference System

| atitude *Scale
eLongitude *Gravity
*Height *Orientation

& their time variations
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The NSRS Supports

Nautical charts, among many other geospatial applications
National Oceanic and Atmospheric Administration

o Flood zones for the National Flood Insurance Program
Emergency Response Imagery

Federal Emergency Management Agency

Levee Safety Program to determine levee heights and positions
United States Army Corps of Engineers

Topographic Maps and interior water data for the nation

United States Geological Survey

NSRS gravity data for the geospatial mission of NGA

National Geospatial-Intelligence Agency

Aeronautical Data Quality Assurance

Federal Aviation Administration
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The NSRS has evolved

1 Million 70,000

Monuments Passive Marks
(Separate —  (3-Dimensional)
Horizontal and

Vertical

Systems)

1,800+ CORS

(Time Dependent
System Possible;
4-Dimensional)

Passive Marks
(Limited Knowledge —
of Stability)

GPS CORS - GNSS CORS

2007 National Readjustment

other
constellations |

v W
B

- Galileo

e
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National Spatial Reference System(NSRS)
Improvements
TIME NETWORK LOCAL

NETWORK SPAN ACCURACY ACCURACY
NAD 27 1927-1986 10 meters (1 part in 100,000)
NAD83(86) 1986-1990 1 meter (1 part in 100,000)
NAD83(199x)* 1990-2007 0.1 meter B-order (1 partin 1 million)

HARN A-order (1 part in 10 million)
NAD83(NSRS2007) 2007 - 2011| 0.01 meter 0.01 meter

(CORYS)
NAD83(NSRS2007) 2011 - 0.01 meter 0.01 meter

(CORS)

* CO was completed and adjusted in 1992
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Accurate positioning begins
wIith accurate coordinates

N

= T |

Geodetic control (the NSRS) is the
foundation for all geospatial
products.

Without Geodetic Control as a “base map”
layer, GIS applications will not work properly

Source: Zurich-American Insurance Group
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Same point
diffent datm's = diffrent lat/long’s

1000 pA-radius

0 m radius

50

*

JI= i

<ol
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Datum Differences

NAD 27 — NAD 83
MAGNITUDE OF DATUM SHIFT (METERS)
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Latitude

NOAA’s National Geodetic Survey Pos ng A

Datum leference
NGVD 29 — NAVD 88

NAVD88 - NGVD29 (feet)
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meters [ ] #1005

| ]-0.36--030[ ]o.05-0.10
I -0.30 - -0.20 [ 0.10 - 0.20
B 0.20--0.10 [ 0.20-0.30
[ ]-010-005[  ]o030-039

Differenced Hybrid Geoid models
GEOID09 minus GEOID03 (meters)

-1.18 ft to +1.28 ft —lometers




Datum Differences

On Average in COLORADO
DRAFT
Meters Feet
Horizontal
NAD 27-NAD 83 40-57 131-187
NAD 83 (1986) - HARN 0.2-0.6 0.66-1.97
HARN - NAD 83 (2007) 0.02 0.06
NAD 83 (2007) - NAD 83 (2011) 0.02-0.04 0.06-0.13
NAD 83 (2011) - New Datum (2022) 13-14 43-46
DRAFT
Vertical
Orthometric Heights
NGVD 29- NAVD 88 0.46 -1.5 1.5-5.0
NAVD 88 - New Datum (2022) 0.5-0.75 1.6-2.5
DRAFT
NAVD 88- NAD 83 ellipsoidal height 18 60

DRAFT
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The National Map

1.5, DEPARTMINT OF THE prTERIOR
U5, OROLOXICAL SRVEY.
e

World Geodetic System of 1984 (WGS84). Projection and
1 000-meter grid: Universal Transverse Mercator, Zone 135
10 000-foot ticks: Colorado Coordinate System of 1983
(central zone)

<eeee.NAIP, August 2009 |
2006-2010 Tele Atlas
rrreeraeesnrassaesssensnnneeaee ONIS, 2009
National Hydrography Dataset, 2009 2
National Elevation Dataset, 2009

5000

CONTOUR INTERVAL 40 FEET

Slide by John Kosovich, USGS



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

Are NAD 83 & WGS 84 The

Same”?
NO

but for your application is it significant?
If requirements are greater than 3m
then Yes

If requirements are less than 3m then
NO

Federal Register Notice: Vol. 60, No. 157, August 15, 1995, pg. 42146
“Use of NAD 83/WGS 84 Datum Tag on Mapping Products”
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51

State Plane Coordinates

State plane coordinates are the
projection of latitudes and longitudes

/

To a flat mapping surface that is usually
defined by state law
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Plane Coordinate Conversion Tools

State Plane Coordinates
GPPCGP (NAD 27 only)

SPCS83 (NAD 83 only)
http://www.ngs.noaa.gov/TOOLS/spc.shtml

UTM

UTMS (Both NAD 27 & NAD 83)
http://www.ngs.noaa.gov/TOOLS/utm.shtml

Both
CORPSCON (Both NAD 27 & NAD 83)

http://crunch.tec.army.mil/software/corpscon/corpscon.html

WWW.NQgs.noaa.gov
www.geodesy.noaa.qov



http://www.ngs.noaa.gov/
http://www.geodesy.noaa.gov/
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Height Modernization

Differential Leveling
(Orthometric HT)

(Ellipsoid Ht)
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Ellipsoid, Geoid, and
Orthometric Heights

H = Orthometric Height (leveling) h
h = Ellipsoidal Height (GPS) 0= o
N = Geoid Height (model) K
h (NADS8 TOPOGRAPHIC
(NAVDS8) H < SURFACE
- eoid Height<_«@.__

(GEOIDO09)

N

Ellipsoid
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Ellipsoid, Geoid, and
Orthometric Heights

H = Orthometric Height (leveling) H h - N
h = Ellipsoidal Height (GPS) = :
N = Geoid Height (model) K
h (NADS8 TOPOGRAPHIC
(NAVDES) H SURFACE
. eoid Height<\«M__
< Geoid (GEOIDO09)
Ellipsoid

TRANSPORTATION

1660.6 = 1643.4 + 17.2

1660.6 = 1643.354 — (-17.23*) METERS

*56.53 feet
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Exaggerated view of the
Earths Gravity Measure




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

Gravity for the Redefinition of the
American Vertical Datum (GRAV-D)

« GRAV-D means fast, accurate,
consistent orthometric heights
everywhere in the USA

 GPS already gives fast accurate
ellipsoid heights

 If the geoid were modeled (and
monitored) to highest accuracy...

* VVoila... Fast, accurate orthometric
heights, anywhere, anytime

 No need to use leveling to “bring
In the datum”
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Gravity for the Redefinition of the
American Vertlcal Datum (GRAV-D)

Replace the Vertical Datum of
the USA by 2022 (at today’s
funding) with a gravimetric
geoid accurate to 1 cm

e Orthometric heights accessed
via GNSS accurate to 2 cm

e Three components of project:
— Airborne gravity survey of

entire country and its holdings

> ‘-"'"";”T...e@v.;..;.m% — Long-term monitoring of geoid

k@ e e S _ change

k;--‘..if T .:\“" © ANOAK confbuton to the o e .

-.;,,;gmbm:,ﬁmﬁ? St — Partnership surveys

R e “WW | ] ]

= L - Gravity and Heights are

iInseparably connected
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Long Wavelengths:
(= 350 km)

Intermediate Wavelengths -
(500 km to 20 km)

Short Wavelengths
(< 100 km)

Surface Measurement
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GRAV-D Update

Alaska FY10 13 e _ West. Coast FY1l

FY12 Texas
il ) B

o |
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; o |
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Metadata

For instance:

v" What is the Source of the Data?
What is the Datum/Adjustment Epoch?
What are the Field Conditions?

What Equipment was used, especially
what Antenna?

SO S

AN

What firmware was in the receiver and
collector?

v What redundancy, if any, was used?



Législation for NAD 83 and units

NAD 83 Legislation

[ No NAD 83 Legislation
e >4

|:| Foot Conversion Not Defined
[ international Feet Defined " (PN
¢

- U.S. Survey Foot Defined

June 6, 2008
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“DSWorld”
Software Program

Highly rated new NGS software tool
Developed to search the NGS database
Easy to learn/use

Multiple search options available

Displays search results using Google Earth
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The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

PROGRAM = datasheet95, VERSION = 7.89.4

1 National Geodetic Survey, Retrieval Date = SEPTEMEBER 20, 2012

E{KJ_TO'? AR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEEERTRERRERRRRRRRRRRRRRR R KRR R
KFK1707 DESIGHATION - DENVER UNIV OBSERVATORY DOME

EE1707 PID -  EE1T707

KE1707 STATE/COUNTY- CO/DENVER

KR1707 COUNTRY - U5

KR1707 USG5 QUAD - EHGLEWCCD (13597)

EE1707

EE1707 *CURRENT SURVEY CONTROL

EE1707

EE1707* WAD B83(1952) POSITIOCH- 39 40 33.75607(H) 104 57 10.63494 (W) ADJUSTED
ER1707* NAVD E8 ORTHO HEIGHT - % (meters) *% (feet)

EE1707

KER1707 LAPLACE CORR - -6.42 (seconds) DEFLECOS
KK1707 GEOID HEIGHT - -17.1& (meters) GECID1ZA
KE1707 HORZ ORDER - THIRD

EE1707

EE1707.The horizontal coordinates were established by classical geodetic methods

EEK1707.and adjusted by the National Geodetic Survey in January 1993,

EE1707.

EEK1707.Fhotographs are available for this station.

EE1707

EEK1707.The Laplace correction was computed from DEFLECOS derived deflections.
EE1707

EE1707. The following values were computed from the NAD 83 (199%2) position.
EE1707

EE1707; Horth East Units Scale Factor Converg.

FE1707:;5PC CO W - 342,9596.421 961,336.211 MT 1.00000681 +0 21 12
FE1707:;5PC CO W - 1,125,314.09 3,153,983.89 sFT 1.00000681 +0 21 12
FE1707:5PC CO C - 508,502.023 961,335.2589 MT 0.959%8621 +0 20 42
EF1707:5FC CO C - 1,671,5981.22 3,153,980.76 sFT 0.9%3%3%8621 +0 20 42
FE1707:UTM 13 - 4,391,803.264 504,034,733 MT 0.595960020 +0 01 48
EK1707

EK1707 SUPERSEDED SUEVEY CONTROL

EK1707

FLFET 7T ATAT: O9 1T Oo08y A& 99 TCCO9As FRTS A M A T 90 SO E TR - T LY -

4 = in tn

Jooyseled S9N 9yl 0] SSo0IY 10041



The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

PROGRAM = datasheet95, VERSION = 7.89.4

1 National Geodetic Survey, Retrieval Date = SEPTEMEBER 20, 2012

;LEE_,_-ES AR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEEERTRERRERRRRRRRRRRRRRR R KRR R
AES5253 DESIGHNATION - TRANSPORTATION

AES253 PID - AES5253

LES5Z53 STATE/COUNTY- CO/DENVER

ARES253 COUNTRY - Us

RES253 TUSES QUAD - EHGLEWCCD (13597)

RES253

RES253 *CURRENT SURVEY CONTROL

RES253

AES253% NAD 83(2011) POSITION- 39 41 30.20319(N) 104 56 17.89898 (W) ADJUSTED
AES253% NAD 83(2011) ELLIP HT- 1643.348 (meters) (0&e/27/12) ADJUSTED
AES253% NAD 83 (2011) EPOCH - 2010.00

AES253% NAVD EE ORTHO HEIGHT - 1660.6 (meters) 5448, (feet) GP5S OBS
RES253

AES253 HNAVD 88 orthometric height was determined with geoid model GECIDS6
AE5253 GEOID HEIGHT - -17.14 (meters) GECIDS6
AE5253 GEOID HEIGHT - -17.24 (meters) GECID1ZA
AES5253 HN4AD B83(2011) X - -1,267,215.662 [(meters) COMP
LAESZ253 MNWALD 83(2011) ¥ - -4,745,765.076 [(meters) COMP
AE5253 HNWAD 83(2011) 2 - 4,052,755.494 (meters) COMP
AES253 LAPLACE CORR - -6.36 (seconds) DEFLECOS
RES253

AES5253 FGDC Geospatial Positioning Accuracy Standards (95% confidence, cm)
AES253 Type Horiz Ellip Di=st (km)
AE52533 ———————meme
ARES253 HNETWORE 0.81 2.04

AE52533 ———————meme
AES5253 MEDIAWN LOCAL ACCURACY AND DIST (004 points) 0.89 1.97 3.57
AE52533 ———————meme
AES253 HNOTE: Click here for information on individual local accuracy

AES5253 walues and other accuracy information.

RES253

RES253

AES5253.The horizontal coordinates were established by GPS observations

PR, . [ . D S i, R T (P T o U, L I o JA———— R T e



The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

PROGELM

1
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FE04Z26*
FE04Z26*
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FF0426
FE04Z6.
FE04Z6.
FE04Z6.
FE04Z6.
FE04Z6.
FE04Z6.
FF0426
FE04Z6.
FE04Z6.
FE04Z6.
FE04Z6.
FF0426
FE04Z6.
FF0426
FE0426;
FE0426;

TFLFEM oA &

= datasheet95, VERSION = 7.89.4
National Geodetic Survey, Retrieval Date = SEPTEMEBER 20, 2012

L

DESIGHNATICON - T 355

PID - EKK0426
STATE/COUNTY- CO/DENVER
COUNTRY - US
USGS QUAD - ENGLEWOOD (1987)

#*CURRENT SURVEY CONTROL
NAD 83 (1986) POSITION- 39 41 14, (N) 104 59 28. (W) SCLLED
NAVD 28 ORTHO HEIGHT - 1604.300 (meters) 52§3.44 (feet) ADJUSTED
GEOID HEIGHT - -17.03 (meters) GEOID12L
DYNAMIC HEIGHT - 1602.751 (meters) 5258.36 (feet) COMP
MODELED GRAVITY - 979, 604.9 (mgal) NLVD 88
VERT ORDER - FIRST CLLS5 II

The horizontal coordinates were =scaled from a topographic map and have
an estimated accuracy of +/- 6 seconds.

The orthometric height was determined by differential leveling and
adjusted by the NATIONAL GECDETIC SURVEY
in June 1591.

The dynamic height i= computed by dividing the NAVD B8
geopotential number by the normal gravity value computed on the
Geodetic Reference System of 19830 (GRS B80) ellipsoid at 45
degrees latitude (g = 980.6159% gals.).

The modeled gravity was interpolated from observed gravity wvalues.

Horth East Units Estimated Accuracy
S5PC CO C - S10,720. 958, 060. MT (+/- 180 meters Scaled)
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NOAA’s National Geodetic Survey Positioning America for the Future

Where do you get DS-World?

WWWw.ngs.noaa.ov

Dovwnload NGS PC Software

Hatiomal Geodetic Survey

ence & Education

D=tz & Imagery

Download Free Geodetic Software Developed by NGS

ADJUST & UTILITIES  DSWIN HTDF SPCSa3
CALIERAT DSFILES INTERORE TOLADD
CARIBST DSUFRDATE INWFW DD Translew
COMFGE ENHANCEMENTS LOOF USHG
COMPYECS GI3S5S LwL_DOH USEGE2003
CORFPSCOMN GEOQID93 MEXICOST UsEGE2009
CRZEE GEOQIDO3 FMTEM4 UThS
CRESER GEQIDOE MAZWEEHK Dzt
OCARSY GEOIDOS MADCON WERTCOM
DEFLECZ3 Gethwl=t FCYWORBRS WinDesc
OMEXST GFFCGF FROMFTER Y EWIM

If you hawve questions, refar to the Software Dowmnload FAG.

Ifyou hawve download prablems, contact the HGS Webmaster.

U=zer-Contribited Software is also available to perform related functions.

Descriptions of Free Geodetic Software Developed by HGS

ADJUST AND UTILITIES
Programs and utilities to perfarm least squares adjustment on horizontal, verical angle, andfor

PS5 observations. Data chediing programs are included. [Return to top ]

CALIBERAT Versian {.0)
Thiz program is used to determine the scale and constant corections for electronic distance

measuring instruments by making measurements over previously determined base lines. The
formulas uzed in the program are found in NOAA Technical Memarandum HOS HGS-10, "Use of
Calibration Base Lines." [Returnto top)]

CARIEST (Wersion 3.1)
Specially designed soffware to compute geoid heights forthe Caribbean Sea. Boundaries of area
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OPUS
Online Positioning User Service
S-S (2 hrs)
S — RS (15 minutes)

O O OO0

o/

o/

B4

S — DB (Publish)
S — Projects (Network)

WWWw.ngs.noaa.ov
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4.000++ OPUS-Published Solutions

April 2012

AR b & e o T
’ , ? ”._;._.-'_:,l', i Canada l—-n;s:'."
Ganmg '!'-‘ * ’# IIIIII - : AB Wm
e F AL e e e il
“ ' 0 | ark "
OPUS Menu
Upload
Narth
About OPUS Pagcific
'*Clcaan

Published Solutions

Contact OPUS

NMenezueia
i i Giggana
Colambis Buring
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Sheets

NGS Data

Traditional
blue booking

WWWw.ngs.noaa.ov

New

OPUS-DB

SE =

T e e Y Y Y Y CN SN SN O

[ S S N Y

[N S SN O

; FROGEAM = datasheet, VERSICHN = 7.84
National Geodetic Survey, Retrieval Date = APRIL 20, 2011

ESee e S T e e e S e S S e S e e e e e e e e S S e e e e e S e e e e e S e e e e e S

DESIGHNATION - C 281

PID =i (PR

STATE/COUNTY- TX/THROCKMORTON

UsGs QUAD - THROCKMORTON NE (1965)

*CURRENT SURVEY CCNTROL

NAD 83(2007)- 33 11 10.75472 (M) 099 06 11.86433(W) WO CHECK
NAVD 88 w 383.465 (meters) 1258848 {feet) ADJUSTED
EPOCH DATE - 2002.00

H = -845,419,.278 (meters) COoMP

¥ - -5,276,185.563 (meters) COMP

Z = 3,471, 464.429 (meters) COMP
LAPLACE CORR- 0.24 (seconds) DEFLECOS
ELLIF HEIGHT- 353.943 (meters) (02/10/07) NO CHECK
GEQID HEIGHT- -28.98 [(meters) GEQIDOS
DYNAMIC HT - 383.004 (meters) 1256:57 (feet) COMP

——————— Accuracy Estimates (at 95% Confidence Level in cm) —--——-—-—-—--—

Type EED Designation North East Ellip
NETWORK DOO454 C 281 110 1.47 2.14
MODELED GRAV-  979,426.2 (mgall NAVD 88
VERT ORDER - SECOND CLASS 0

SURVEY DATASHEET (Version 1.0)

PID: DO0454
Designation: C 251
Stamping: C 231 1934

Setting: [n rock outerop or kdge
Mark Cond ition: G

Ohserved : 2006-09-28T22:19:00Z
Soume: OFUS - page5 0210.20

Siah ility: IvIost reliable; expected to hold posttion wel

Description: Recovered as described by "Alpha Land Surveying, Inc."
See filso JUUEID-22

A ;
LRV - g
s L\ e
00454, 1, 285EP2006 B

| — Close-up View

||REF_FRAME: HAD_EYCORSSS) [EPOCE: 20020000 [SOURCE: HAVDES (C enpued wing GEOID03) [UNITS: m | SET PROFILE | DEl'AlLsr

LAT: 33° 11" 10.78167" + 0010 1
LON: 59° &' 11 86387" + 0016 m

U™ 14 SPC 420 TXHC )
NORTHING: 3671948 370m 2168676749 m
EASTING: 400370.80d4m 543746 220m
CONVER GENCE: -0.05634024° -0.32903401°
POINT SCALE: 0.99960114 099987537
COMBINED FACTOR: 0.99934552  0.99081974

ELL HT: 334428 + 0028 m
X: 3454192509 + 0014 m
¥: 5276185517 £ 0020 m
Z: 3471465389 +£0023 m
ORTHO HT: 323 464 + 0070 m
CONTRIBUTED BY
dbprouty

|| Conrad Blucher Institute

A2

‘ Horizon View

©
5| v -

Map data ©2011 Google -

The numerical values for this position sohition have satisfied the cuality control criteria of the National Geodetic Survey. The contrbutor has verifie

the information subritted & aceurate and corplete.
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OPUS Submission Webpage

{Z DPUS: the Online Positioning User Service, process your GNSS data in the National Spatial Refer - Windows Internet Explorern

@.\_/n - |3l http:ffww, ngs.noaa,gov OPUS] v| el |
File Edit ‘iew Favorites Tools  Help
— — 1@ . »
i'?f *'1":?\4" [3 QPUS: the Online Positioning User Service, process vo...] l ﬁ T G fey v s Page v (0F Tools
: e T

. s

|

@ | OPUS: Online Positioning User Service

Mational Geodetic Survey

Upload your data file.

Tie your GP3 observation to the Mational Spatial Reference System.
Whatis OPUS? FAQs

- Your email address

* Email address - your solution will be sent here.

| m===— Location of your data file

* Data file of dual-frequency GPS obsenvations. sample

Sample Solutions
OPUS Menu
Upload |NONE no antenna selected Vl You r antenna type
About OPUS Antenna type - choosing wrong may degrade your accuracy.

Published Solutions

meters akove your mark. h 1 h
Antenna height of your antenna’s reference point. Antenna elg t

Contact OPUS

[opions Jwcusomieseursonnon.~ CUSEOMIZE yOUT solution - details on next slide

[ Upload to Rapid-Static ] ’ Upload to Static ]

for data = 1% min. < 2 hra. for data = 2 hra. < 48 hra.

* required fields

@} e Internet ) -

iJstat € @ ® @ LY ®s - ~£s -[@w. [Ho.




Real Time Global Navigation Satellite System (GNSS)
Reference Networks for the State of Colorado

\\ ISedgwwck
‘ (J Jacksan

Moffat

0 ! 3
Larimer o A \ Phillips
-

\;/*'“ " N

L At
3 \ Blanco \7

\

/ Gamad\\\\\L

Morgan

J ld r ‘
, Bl el Washington
e Ipifh i \\//_f \ Adams_—‘ g
\ r Creek |DEF —es Lt |
Eagle \fu% %_‘ apahoe.” 77 < ;

/ o
Pitkin Lake?‘ / = s
\/\{ Park

Lincoln
-
3y TEHEH\ “®lPaso. [T :

Ch i
Gunnison 5 ee(— HiP

Rk, *\7,{ Fremont: ¥ Y .'K\Qwa
Crowley

Pueblo “_(_'_'_'r
Saguache Custer
o

A Bent Prowers
. — | 3

L e |

Kit' Carson

Cheyenne

| __ Huerfano
Rio Grande|Alamosa (- R

7 l
Montezuma
/ LaPlata !
/ Archuleta t Congjos

\

Las Animas

Map Units: Meters
Coordinate System: NAD 83, UTM Zone 13N

s0 25 0 50

Kilometers

Legend

SmartNet
(Leica)

Real Time Virtual Reference Network (RTVRN)
(Mesa County)

VRS Now
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Introducing...
NAD 83(2011) epoch 2010.00

 Multi-Year CORS Solution (MYCS)

— Reprocessed all CORS GPS data Jan 1994-Apr
2011

— 2264 CORS & global stations
— NAD 83 computed by transformation from 1GS08

« National Adjustment of 2011 (NA2011)

— New adjustment of GNSS passive control

— GNSS vectors tied (and constrained) to CORS
NAD 83(2011) epoch 2010.00

— Approximately 80,000 stations and
more than 400,000 GNSS vectors




Changes in Horizontal NAD 83 Positions
Different Epochs

NAD 83(2011) epoch 2010.0 — NAD 83(CORS96) epoch 2002.0
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Changes in Horizontal NAD 83 Positions

Same Epoch

NAD 83(2011) epoch 2002.00 — NAD 83(CORS96) epoch 2002.00
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NAD 83(2011/PA11/MA11) epoch
2010.00
Passive control results summary

e Station network accuracies (95% confidence)

— Overall median: 0.9 cm horiz, 1.5 cm height
e 90%0 < 2.3 cm horizontal and 4.8 cm ellipsoid
height
— Median accuracies by network
« CONUS Primary: O.7 cm horiz, 1.2 cm height
« CONUS Secondary: 1.6 cm horiz, 3.4 cm height
« Alaska: 3.2 cm horiz, 5.7 cm height
« Pacific (PA11): 2.2 cm horiz, 5.0 cm height
« Pacific (MA11): 1.8 cm horiz, 3.8 cm height
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NAD 83(2011/PA11/MA11) epoch
2010.00
Passive control results summary

e Station coordinate and height changes

— Overall median: 1.9 cm horiz, 2.1 cm height
e 97%0 changed < 5 cm horizontally and vertically

— Median accuracies by network

« CONUS : 1.9 cm horiz, 2.1 cm height
« Alaska: 6.3 cm horiz, 2.8 cm height
o Pacific (PA11): 2.1 cm horiz, 2.3 cm height

e Pacific (MA11): 2.5 cm horiz, 6.8 cm height
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National Geodetic Survey
Ten+Year Plan

Official NGS policy as

of January 2008 s
Replace NAVD 88 with B

a GPS/geoid datum —

Replace NAD 83 with
a geocentric GPS
based datum

New 10 Year Plan for 2”3?;‘.’5‘6}35“’“""8“‘;9;:,
2013
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New Vertical Datum

Approximate predicted change from NAVD 88 to new vertical datum

orthometric

height change
— 1
\
e 13 m J
0 500 1000 Predicted change estimated as NAVD 88 "zero" (Eiatum) surface

N el KM minus most recent NGS gravimetric geoid (USGG2009)
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How to Plan for the Future

Use most recent realization of NAD 83
Move away from passive marks to GNSS
Move off of NGVD 29 to NAVD 88

— Understand the accuracy of VERTCON in your area

Collect OPUS-DB on NAVD 88 bench

Require/provide complete metadata for all
survey/mapping contracts

— How did they get the positions/heights?

— Survey Manual/Spatial Data Accuracy and Georeferencing
Standards



NGS Training Center
e _ . _

Webinars!

2oL 1

htt://www.ngs.noaa.gov/corbin/
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More iInformation...

NGS Home Page: http://www.geodesy.noaa.govVv
geodesy.noaa.govVv
CORS Webpage: http://www.ngs.noaa.gov/CORS/
CORS newsletter
OPUS Webpage: http://www.ngs.noaa.gov/OPUS/

Find Your Advisor:
www.ngs.noaa.qoVv/ADVISORS/Advisorsindex.shtml

This presentation will be uploaded to:
http://www.ngs.noaa.qov/web/science edu/presentations archive/

FAQs on the various webpages


http://www.geodesy.noaa.gov/
http://www.ngs.noaa.gov/CORS/
http://www.ngs.noaa.gov/OPUS/
http://www.ngs.noaa.gov/ADVISORS/AdvisorsIndex.shtml
http://www.ngs.noaa.gov/web/science_edu/presentations_archive/

NGS Home | About NGS

Most Popular

Contact Us

CORS

Survey Mark Datasheets
Geodetic Tool Kit

NAD 83(2011) epoch
2010.00

OPUS

LOCUS
Publications
Geodetic Advisors
Storm Imagery
UFCORS

Upcoming Events

Data & Imagery

National Geodetic Survey

Positioning America for the Future

Science & Education

September 19, 2012
Announcements

The NGS5 Database will briefly be unavailable on Saturday, September 22,
2012 from 4:00pm until 4:30pm Eastern time, in order to install additional
storage space. This will disable retrievals of data via the web during the
upgrade. Thank you for your understanding and cooperation. Please
contact the Database Administrator for additional information about this
event.

MOTICE: September 18, 2012

NGS requests your patience while we update the "bluebooking” process
for GP S projects.

While we update the adjust guidelines, submissions for all GPS projects
are being postponed until the new “bluebooking” processes are posted. A
notice will be posted here when this is accomplished. Thank you for your
cooperation.

R R R R R R R R R R
B T T I I T e

MOTICE: NGS Update, September 11, 2012

GEOID12A Model Released

The Mational Geodetic Survey has released the GEOIDT 2A model. Analysis
ofthe underlying control data has been completed and a number of
corrections were made to the original data used in making GEQIDAZ.
Changes impacted regions in the states of Alabama, Mississippi,
Louisiana, Texas, Oklahoma, and Wisconsin. GEQID12A is now available
for production and use.

e e R R R R R R R R R R R R R R E R R R S 4
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The Hational Geodetic Survey Improves the National Spatial Reference
System with Sisl@ntahesuesmajor Prodico Heleases

In the first week of July, NOAA's Mational Geodetic Survey (NGS) released

MNRC Highlights
Importance of NGS
Products...

Federal
Geodetic
Contrel - ,
Subcommittee

c;f;'h;-fgdc

NGS Public
News

Subscription
Service

Click here fo subscribe |

or unsubseribe. .
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Positioning America for the Future

Datums »

Ecosystems and Climate
Geodesy

Geodetic Advisors
Geodetic Resources
Geoid

GPS

Publications
Remote Sensing
Research
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MOTICE: NGS Update, September 11, 2012

GEQIDM 2A Model Released

The Mational Geodetic Survey has released the GEOIDM 2A model. Analysis
ofthe underlying control data has been completed and a number of
corrections were made to the original data used in making GEQIDAZ.
Changes impacted regions in the states of Alabama, Mississippi,
Louisiana, Texas, Oklahoma, and Wisconsin. GEQID12A is now available

for production and use.
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The National Geodetic Survey Improves the National Spatial Reference
System with Simultaneous Major Product Releases

In the first week of July, NOAA's Mational Geodetic Survey (NGS) released

MNRC Highlights
Importance of NGS
Products...

Federal
Geodetic
Contrel - ,
Subcommittee

NGS Public

News
Subscription
Service

Click here fo subscribe

or unsubseribe. .
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Questions

GOOD COORDINATION BEGINS WITH
GOOD COORDINATES

GEOGRAPHY WITHOUT GEODESY IS A FELONY

pamela.fromhertz@noaa.gov
303-202-4082
240-988-6363
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