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OPUS Static: your position is determined with a
differential GPS static solution, using hours of data.

This process is repeated 4x from other CORS.
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recent OPUS improvements

Y WWW.ngs.noaa.gov/0OPUS/

National Geodetic Survey

— OPUS-projects released

— OPUS-S now computes 5 baselines, uses the best 3

— reference frames: NAD_83(2011)(EPOCH:2010.0), IGS08
— GEOID12A orthometric heights, HTDP 3.2.3 velocities

— Almost 8,000 OPUS solutions shared by users

BETA beta.ngs.noaa.gov/OPUS/

a BETA Rele Mational Geodetic Survey

@ DEV no public access

Internal Development Area National Geodetic Survey
— OPUS-NET
— composite published solutions

— defaults from RINEX


http://www.ngs.noaa.gov/OPUS/
http://beta.ngs.noaa.gov/OPUS/
http://dev.ngs.noaa.gov/OPUS/
http://dev.ngs.noaa.gov/OPUS/

NOAA’s National Geodetic Survey

OPUS Output - Standard
ORU & Lutpt EacoaXMifrr-sv2>

<OPUS_SOLUTION>
<USER_INFORMATION>

<USER EMAIL> joe.evjen@gmaill .com

<SOLUTION DATE> February 19, 2008
<SOLUTION TIME> 01:16:22 UTC
<RINEX FILE NAME> zzyyl1l500.070
</USER_INFORMATION>
<DATA INFORMATION>
<SOFTWARE>
<PAGES_ VERSION> page5 0612.06

<OPUS_VERSION>
</SOFTWARE>
<EMPHEMERIS>
<NAV_FILE>

master3.pl

1gs14293.eph
brdcl500.07n

[precise]

<ANTENNA NAME> TRM41249.00 NONE
<ARP_HEIGHT> 0.0
<START TIME> 2007/05/30 00[:00:00
<END_TIME> 2007/05/30 23[:59:00
<OBS_USED>

<NUMBER_USED> 52955

<TOTAL OBS> 55069

<PERCENTAGE> 96
</OBS_USED>
<FIXED AMB>
<NUMBER FIXED> 218
<NUMBER AMB> 242
<PERCENTAGE> 90
</FIXED AMB>
<OVERALL RMS UNIT="m">
</DATA INFORMATION>

0.021

<POSITION>
<REF_FRAME> NAD 83 (CORS96)
<EPOCH> 2002.0000
<COORD_SET>
<RECT_COORD>
<COORDINATE AXIS="X" UNIT="m"
<COORDINATE AXIS="Y" UNIT="m"
<COORDINATE AXIS="Z" UNIT="m"

</RECT COORD>
<ELLIP_COORD>
<LAT>
<DEGREES>
<MINUTES>

<SECONDS>
STINCATDTA TNTYVS N NN

29 </DEGREES>
54 </MINUTES>
48.44070 </SECONDS>

< /TINICTDTA TANTYVS

Future

corv0590.050 000416827

</USER EMAIL>
</SOLUTION DATE>
</SOLUTION TIME>
</RINEX FILE NAME>

</PAGES_VERSION>
</OPUS_VERSION>

</EMPHEMERIS>
</NAV_FILE>
</ANTENNA NAME>
</ARP_HEIGHT>
</START TIME>
</END_TIME>

</NUMBER_USED>
</TOTAL OBS>
</PERCENTAGE>

</NUMBER_FIXED>
</NUMBER AMB>
</PERCENTAGE>

</OVERALL _RMS>

</REF_FRAME>
</EPOCH>

UNCERTAINTY="0.003"> -496255.901
UNCERTAINTY="0.022"> —5510741.49
UNCERTAINTY="0.017"> 3162058.243

http://teqc.silkwerks.com/
T —— ] ]

EEX

F3 winTEQC
[s2rs2771.110 |[AINEX | [(GC] Session Lengt: 05:4200

Output File: |82752772teqe | [] Spiit C:\Projects\WinT EQCAB2752772.teqe

Start Time: | 20111004135430 | DDHHMMSS z.11

tege 2013Marls
Dillo

WinTEQC
{ TEQC Online Tutorial ] [ TEQC Documentation (PDF) ]

Current Directory: C:\Projects\WinTEQC\

Input! | Input2| Output | Utites
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http://teqc.silkwerks.com/
http://x90gps.com/Tools.htm

OPUS-NET:
first, run OPUS to solve for CORS from IGS CORS

then run OPUS-Static using improved CORS positions and
tropospheric corrections, along with ocean-tide loading &




OPUS projects:

first, run OPUS to harvest all project data

OPUS automatically forms sessions from simultaneously

Improved solutions for simultaneous or

repeated observations simple data quality analysis
harvest data from multiple observers S EE T St
share upload & processing tasks constrain to local networks

customize your processing using PAGES publishing support (limited)



&) Manage “igld2010dz" - Mozilla Firefox =18 x|

File Edit Yiew History Bookmarks Tools Help & - http:{fwww.ngs.noaa.gov/OPUS-cgifOPUS/OpusProjects. prl?action=manage_project;project_keyword=bdyt1hwf;manager_keyword=kSryvkne '] S c‘ [-"- Google /]

‘aManage “igld2010dz" | + ‘ _

OPUS-Projects BETA - Manage "igld2010dz"

v National Geodetic Survey

Reprioritizing of other tasks has forced a delay of several weeks for the upgrade to the individual mark pages. We will continue to keep you informed on the status of this upgrade. OPUS-Projects Team (2011-08-16) |
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Controls MARKS: © meet preferences ® do not meet preferences ® are notincluded ® have error MARKS
H m m CORS: A meet preferences @ do not meet preferences 4 are not included O 018k =
Baselines:
— <~ == © o20n
Preferences - der Bay i i
_D I + I Marks ]Marks&CORSI Q [ map [ satelite [ Terrain | © o24p
esign
: Ely O s
Serfil 5 o -
Solutions o O Virginia ® O pa0d
— gy 6
: 030h
=\ o
Rapid: I 044h
Send Email s A O \\ <
AN Pt Sudbury _ O o044
n@_ o Troh%vleﬂes
penTy e
Minnesota North Bay O 053d
e Terrebonne © Drummof O 058k
Publish StCloud Oy ?

Ottawa - Granb © o602
o Montréal @ o~ Y. osH

Saint-Jean-sur-R ® 0Oe2e

Delete Project Biaine
o Wausau
o

MinneapolisQ © Oakdale / > =
- o © Eau Claire O Shawai .‘ Bg J / O 078e
agan ) ’ i
Wisconsin  (Obi§ B2 \ o W Vermont P O o9 >~
k / . o
Seatale Rochester OA‘) leton / <A i | Add MARKS
[} Oshkosh @ Sh‘:aboy ) a e 41 N |
Fond Du Lac© o ichi \ . : 1 y CORS

: Ne{® algo =
Madison Rochester e 2 Man::::: amc2
New York Albany A cay
Waterloo ’ anesville O - - e
o o /)
Fort Dodge " okl Livonia O 7\w"fo Massachusetts] = Ch0%
arroll Jar o o ~ () Binghamton :
o Ve Ragds e Jackson “ . o .; ' Springfield © q /‘_\ deté
S - Q& hicago Poughk W K
. ' S lowa City@ Davenpgg wrora © .. © South Bend e ot RN e & duho
POV ¥ lannla - 8 Toledo
EO,fiF . Joliet Gary ) Danbury © i o
e (J&R"I—-—l—l Muscatine Fort Wayne Findiay Akron : o - :
100 a7  Galesburg o o () o Map data ©2011 Europa Technologies, Google® PEIREEUT 11 | ICERSBIE

Sessions & Solutions

WA D! XTOE DS
BAOD+r XTOE A0S

n
e
£;

w
°
r
K
t
e

2AlE2 1 E2 202 2N RN 2N E2 20 22 A 2 N2 R R2 S E2 20 22 A B2 N2 E2 S 2 A2 2 A U S 2 R 2R 2 2R 22 2SR R 2 2 A2 2 2 K2 R 2
0o(0|0(0|O|O0Of(O0O|O0O|O|O0O|O0O(O0O|O0O|O0O|O0O|O(O0|O0O|O0O|O|O0O|(O(O0O|0|O0O|O0O|(O0|O0O|O0|O0|O0|O0O(O0O|0|O0O|O0|0(O0|O0]|0|O
| e s | | (2 e s S ) | (e e s s | et s Sl o (| 2 e ) s i ] | (e e e ||
0(0|j0(0|O|O0Of(O0O|O0O|O0O|O|O0O(O0O|O|O0O|O|O(O0O|O0O|O0O|O|O0O|(O0O|O0O|0|O|O0O|O0O|O0O|O0|O0|O0|O0O(O0O|0O|O0O|O0O|0(O0|O0|0|O

v



OPUS sharing: add a description and photos,
archive your work for others to use

' mark description

SURVEY DATASHEET (peolotype versioa 1.1)
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geoid
“flat”
+

ellipsoid
“flat”
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Building a Gravity Field

Long Wavelengths
(> 250 km)

Intermediate Wavelengths
(500 km to 20 km)

+

Short Wavelengths
(< 100 km)

Surface Measurement and
Predicted Gravity from Topography




Data Block Status
Complete
Processing
Collecting

34.0% complete
as of Jan. 2014

i@gogle

http://www.ngs.noaa.gov/GRAV-D/data products.shtml



http://www.ngs.noaa.gov/GRAV-D/data_products.shtml
http://www.ngs.noaa.gov/GRAV-D/data_products.shtml
http://www.ngs.noaa.gov/GRAV-D/data_products.shtml
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NGS Ten Year Plan

Updated Plan |
. @
» Four main goals ~
» One enterprise goal
Replace NAVD 88 with

. National Geodetic Survey

d G PS / g eol d d d t um Ten-Year Strategic Plan
. 20137023

Re D lace NAD 83 with Y dupn "l

a geocentric GPS
based datum

Implement new
datums in 2022

http://geodesy.noaa.gov/web/news/Ten Year Plan 2013-2023.pdf



http://geodesy.noaa.gov/web/news/Ten_Year_Plan_2013-2023.pdf
http://geodesy.noaa.gov/web/news/Ten_Year_Plan_2013-2023.pdf
http://geodesy.noaa.gov/web/news/Ten_Year_Plan_2013-2023.pdf

Approximate Orthometric
leight Change

S e R

Orthometric
height change

meters
( I-Pigh: 0.1m

NAVD 88 to new vertical datum

Estimated as NAVD 88 "zero™" (datum)
surface minus NGS gravimetric geoid

Low:-1.3 m



VAD 83(2017) to
IGS08 at epoch 2022.0
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Approximate Approximate Horizontal Change
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WGS84 and NAD 83 disagree
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new datums: outreach

*new datums videos

— What are geodetic datums? e
— — “_—‘/'/ =
— How were geodetic datums established? .
. ) . S / 1\
— What is the status of today’s geodetic datums? ; \
\ \ S
— What’s next for geodetic datums? _ R ==


https://www.youtube.com/playlist?list=PLsyDl_aqUTdFY6eKURmiCBBk-mP4R10Dx
https://www.youtube.com/playlist?list=PLsyDl_aqUTdFY6eKURmiCBBk-mP4R10Dx
https://www.youtube.com/playlist?list=PLsyDl_aqUTdFY6eKURmiCBBk-mP4R10Dx
https://www.youtube.com/playlist?list=PLsyDl_aqUTdFY6eKURmiCBBk-mP4R10Dx

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

xGG2014

— First experimental geoid model available at
http://beta.ngs.noaa.gov/GEOID/xGEQID14/

— Demonstrates contribution of GRAV-D data over
the Great Lakes and Northeast, Gulf of Mexico,
Puerto Rico, Alaska
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http://beta.ngs.noaa.gov/GEOID/xGEOID14/
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The Dynamic Earth

Actual Motion as detected by the NGS CORS
Network (Continuously Operating Reference Station)

Vertical Vels.

\

v GlA-affec. -
'?4 tect/other —
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Metadata is Critical

WWW.ngs.noaa.gov

* Your positional metadata should include:
— datum

— epoch

— source

* These will facilitate transforming from current
to new datum

* Maintaining your original survey data will
provide more accurate results
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How to Plan for the Future

Move to newest realizations
— NAD 83(2011) epoch 2010.00
— USGG12 (gravimetric geoid) / GEOID12A (hybrid geoid)

Obtain precise ellipsoid heights on NAVD 88 bench marks
(OPUS-DB, contact NGS Geodetic Advisor)

— Improves hybrid geoid models and provides “hard points” in new
vertical datum

— Follow new NGS Guidelines when released

Move off of NGVD 29 to NAVD 88
— Understand the accuracy of VERTCON in your area

Move away from passive marks to GNSS

— Especially move off of classical passive control

Require/provide complete metadata for all mapping contracts
— How did they get the positions/heights? Document it!!
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Horizontal Time-Dependent Positioning (HTDP) Tool

 Estimate horizontal crustal velocities / displacements

« Transform coords between reference frames and/or dates
* Models steady state & episodic crustal motions

« Transforms between NAD83 <> ITRF(IGS) <> WGS84
. Avallable @ NGS Geodetlc Toolkit / software download
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VDatum: Vertical Datum Transformation Tool

The VDatum Demonstration
Projectin Tampa Bay,
Florida

NOAA USGS

Bathymeiry Topography f \
WGS 84 (G1150)

WGS 84 (G873) [NGVD 29 ]

WGS 84 (G730)
WGS 84 (orig.)
ITRF2000
ITRF97
ITRF96
ITRF94
ITRF93
ITRF92

ITRF91
ITRF90

ITRF89

ITRF88
SIO/MIT 92
NEOS 90

\ PNEOS 90 j

VDatum is a software tool capable of transforming coastal
bathymetry and land topographic elevations between 36

different vertical datums.

http://vdatum.noaa.gov/

Integrated Bathy/Topo DEM


http://vdatum.noaa.gov/
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updates
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