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• Subsidence Area of Southeast Texas
• Suppression of published Vertical datum
• Collaboration with the Public and Private Surveying Industry
• GNSS Observation Campaign
• Resulting improved Geodetic Network

Discussion







SUPPRESION OF ORTHOMETRIC HEIGHTS



• Area of high rate of 
subsidence

• NGS control suspect of 
significant movement

• Only 28 out of 7,500 
published marks were 
considered valid

• Remaining marks 
orthometric heights 
were suppressed



COLLABORATING PARTNERS



Static Observation Session Processing & Network Adjustment

Process

OPUS ProjectsGPS Observation

NGS Database

Publish

Publish

NGS
Database



Two 6-hour static sessions for each mark

Session#1 Session#2 Session#3 Session#4 Session#5 Session#6

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6

Mark#1 X

Mark#2 X

Mark#3 X

Mark#4 X X

Mark#5 X X

Mark#6 X X

Mark#7 X X

Mark#8 X X

Mark#9 X X

Mark#10 X X

Mark#11 X X

Mark#12 X X

Mark#13 X X

Mark#14 X X

Mark#15 X X

Mark#16 X X

Mark#17 X X

Mark#18 X X

Mark#1 X

Mark#2 X

Mark#3 X

X = 6-Hour Session





OPUS Projects is an NGS web-based 
geodetic application which enables the 
baseline processing of simultaneous, static 
GNSS observations, called sessions, 
followed by a least squares adjustment of 
the sessions. Results are tied to the 
National Spatial Reference System (NSRS) 

OPUS – Online Positioning User Service



SE TX Subsidence OPUS 
Projects – Phase I
Processed, Submitted, Approved,  and 
Published

Performed the following steps: 

1. OPUS Solution
2. Session Processing
3. Network Free Adj.
4. Horizontal-Free Adj.
5. Horizontal-Constrained Adj.
6. Vertical-Free Adj.
7. Vertical-Constrained Adj.



Project’s Area: 
SE TX 
Subsidence 
Adjustment –
Phase II
(May 2022)

TXDOT - Centimeter Level Height 

TXDOT - Decimeter Level Height 

Mark - Centimeter Level Height 

Mark - Decimeter Level Height 

Legend

TXDOT - Centimeter Level Height 
(Upgraded) 

Mark - Centimeter Level Height 
(Upgraded) 

TXDOT – New Deep Rod Monuments



Results: Available Marks in SE TX After Adjustment

14

Before After Phase I

+70 Marks28 Marks

Valid Ortho Height Valid Ortho Height

+140 Marks

After Phase II & HCFCD

Valid Ortho Height



Project Results – Phase I & Phase II

15

Item Units

Days Of Field Operation 65 Days

Number of Observed Marks 150 Marks

Number of RTN Stations 6 RTN Published Stations 

Observation Sessions 300 (6-Hour Sessions)

Hours of Static Observations 1800 Hours

Field Crews 7 Crews ( TxDOT & CBI)

GPS Units Used Average 7 Units/Day



• Accurate Orthometric Heights / Flood Mapping
• Used in the Private/Public infrastructure design surveys
• Integrated into the National Spatial Reference System (NSRS)
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Davey Edwards is a professional land surveyor in Texas and Oklahoma, a Texas licensed state land surveyor, and a U.S. Federal land surveyor. He is currently the Director of

Surveying for Baseline | DCCM.

Davey has his BS from Texas A&M University, MS degree in Geospatial Surveying Engineering from Texas A&M University-Corpus Christi, and Doctorate degree in Geosciences

from the University of Texas in Dallas. His studies concentrated on land administration systems and riparian boundary morphology. Davey continues to teach various professional

continuing education courses on boundary surveying. He was a professional assistant professor in surveying at Texas A&M University – Corpus Christi.

Davey is the current president-elect of the National Society of Professional Surveyors and a past president of the Texas Society of Professional Surveyors. He is the 2006 recipient of

the TSPS Young Surveyor of the Year award and the 2007 recipient of the TSPS Chapter President of the Year award. He is currently serving as a survey emeritus member of the

Texas Board of Professional Engineers and Land Surveyors and a member of the survey advisory committee. He has served as public member of the Texas Board of Architectural

Examiners and as a licensed state land surveyor member of the Texas Board of Professional Land Surveying. He is a former chair of the City of Decatur’s planning and zoning

commission. He is the former director of the Texas Spatial Reference Center.
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Ibraheem Ali is an experienced geodesist and geoscientist. Mr. Ali is an ASPRS Certified Photogrammetrist (CP), and a Certified Mapping Scientist-Remote Sensing (CMS-RS).

Ibraheem holds a Master of Science degree in Earth Science and a Bachelor of Science degree in Surveying Engineering. He has more than 25 years of experience in geodesy,

surveying, remote sensing, Geographic Information System (GIS) and the Global Navigation Satellite System (GNSS).

During his career, Ibraheem has worked in a variety of industries and organizations such as government bodies, academic institutes, the oil and gas industry and construction and

engineering consulting firms.

He recently worked with the CBI, Texas Spatial Reference Center (TSRC), TxDOT, NGS, and other stakeholders on the Southeast Texas Subsidence Area Adjustment Project. He

was also involved in the development of the Low Distortion Projection (LDP) Coordinate System for the state of Texas as part of the new State Plane Coordinate System of 2022

(SPCS 2022).


