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National Height Modernization Program  (NHMP) Update



Great Lakes Region Height Modernization 

Consortium Meeting

Columbus, OH

October 13, 2011



1. Thank you for inviting me



2. I work with Renee Shields, Height Mod Program Manager



3. My experience is programmatic; NGS colleagues present for technical questions

*









		 NGS Mission

		 NHMP History

		 NHMP Goals 

		 Applications & Benefits of accurate heights

		 Height Modernization activities

		 NHMP role and activities

		 NHMP future plans 



Overview



1. Overview/outline



2. Will not talk about:

		How to do a height mod survey

		How to model the geoid

		Get into details of GRAV-D 





3. Topics not covered require more time

-GPS heights workshop can take a whole day to do it justice

-Information is online, workshops and webinars are offered regularly

-Gerry Mader and Dave Conner can provide details during breaks if you are interested
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“To define, maintain and provide access to the National Spatial Reference System (NSRS) to meet our nation’s economic, social, and environmental needs.”

NGS Mission

http://www.geodesy.noaa.gov/INFO/NGS10yearplan.pdf



1. Begin with NGS miss as defined in our 10-year plan
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The official national coordinate system of the U.S. federal government which includes:

		 Geodetic latitude, longitude and height

		 Scale, gravity, and orientation

		 How these values change with time



National Spatial Reference System (NSRS)



1. The NSRS includes (list on slide)
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		 Continuously Operating Reference Stations (CORS)

		 Network of passive monuments (bench marks)

		 Official national shoreline 

		 Precise orbits of GNSS satellites

		 Models and tools



NSRS Components



1. Components of the NSRS include (list on slide)



-MORE ON CORS-Giovanni

-MORE ON PASSIVE NETWORK-Michael

-MORE ON OPUS-PROJECTS-Gerry
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Plan’s 2022 targets are:

		 Replace NAD 83 and NAVD 88

		 Modernize the Geopotential (Vertical) Datum



NGS Ten-Year Plan

http://www.ngs.noaa.gov/INFO/NGS10yearplan.pdf



		Returning to the ten-year plan, the document outlines what NGS is working toward right now w/ 2022 targets





2.  Working toward redefinition of both NAD 83 and NAVD 88 

		Redefinition will be simultaneous

		GNSS and the geoid model will be the tools to access the NSRS at that point





3. Modernization of Vertical Datum is where Height Mod fits into the NGS mission and current work
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“…the establishment of accurate, reliable heights using GNSS technology in conjunction with traditional leveling, gravity, and modern remote sensing information….”

Height Modernization

http://www.geodesy.noaa.gov/heightmod/



1. Focusing on Height Mod specifically, we can broadly define it
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		 1994 – Meeting held in Sacramento, CA

		 1998 – Height Modernization Study funded

		 2000 – Height Modernization planning funded

		 2001 – Height Modernization funds directed to CA and NC; efforts began to study need in LA and WI

		 2002 to 2011 – Program expands to 18 funded states



Height Modernization History



1. Height Modernization as a program has been developing over many years.



2. Go over timeline highlighting

		California came to NGS

		Height Mod study included forums to identify uses and user needs, pilot projects that led to Guidelines (58 and 59)





3. Expansion driven by funding in the past 

- current economic climate doesn’t support that mechanism for expansion

		The program/progress will have to continue through other avenues like



	a.  partnership/collaborative activities

	b.  Supporting specific projects that serve NGS in progressing to goals outlined in 10 year plan as well as supporting current local needs, when possible
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Height Modernization Funding Recipients







		Funding recipients have been either academic institutions of state/local governments

		Great Lakes has been largely state departments of transportation
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Participating and Interested States

Funded Partners

States engaged in HM without federal funding assistance

    Spatial Reference Centers

    Regional Leaders

    Other funded partners









		Map visualizes the geographic distribution of participating partner states and other engaged/interested states



-Purple: federally funded through grants administered by NGS

-Blue: states engaged in activities, perhaps have a coordinator, but no federal assistance through NGS

-Green: no coordination or expressed interest with NGS Height Mod program

-Other dots on map: spatial reference center or where the leading organization is located within a funded state





2. Regional Leaders 

-SRCs have emerged as regional leaders, 

	a. SRCs are best implemented at Universities

	b. State Agencies where they have their own mission to focus on

-In regions without an SRC, NGS has sought out partners willing to coordinate regional efforts at some nominal level.  

	a. Wisconsin DOT was that organization in the Great Lakes

	b. Now they have major support from Illinois, and participation/buy-in from nearly all the other states in the region.
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		  Access to accurate, reliable heights nationally

		  Standards that are consistent across the nation

		  Data, technology, and tools that yield consistent results regardless of terrain and circumstances

		  A system/process that will stand the test of time – “maintain-able”



Goals of National Height Modernization Program (NHMP)





1. Review all goals



2. Highlight need for accurate heights was 

- Genesis of program

- Broad applications and benefits of accurate heights have lead to broad, diverse support/strengthen the program
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		  Mapping and Charting 

		  Construction, Engineering

		  Transportation/Navigation

		  Recover decimated control networks



Applications of Accurate Heights



1. Traditional applications and industries include (list on slide)
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		  Flooding (e.g. flood certificates, evacuation route surveys)

		  Measuring, monitoring, & modeling land movement (e.g. crustal motion, subsidence, isostatic rebound, etc.)

		  Water Resource Management (e.g. levees and dams)

		  Relative sea level change

		  DEMs and Geoid modeling



Applications of Accurate Heights



1. Other applications address specific needs (list on slide)
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		  Geographic Information Systems (GIS)

		  Precision Farming

		  Fleet Management

		  Habitat Restoration



New Applications of Accurate Heights



1. “Newer” applications continue to develop (list on slide)
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		  Reduce design and construction costs for engineering projects

		  Maximize flood insurance cost/benefit  with accurate determination of floodplains 

		  Improve agricultural yields

		  Improve safety for low-visibility aircraft landings



Benefits of Accurate Heights

Before FIRM Revision (black line after)

After FIRM Revision with updated heights.  Georgia Geospatial Advisory Council











1. Within all applications – tangible or cost-saving benefits (list on slide)
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		   Ensure safe overhead and under-keel clearance on waterways

		  Help plan for sea/water level change

		  Inform habitat restoration

		  Inform communities with storm surge, inundation modeling



Benefits of Accurate Heights

Using accurate heights with water levels means sea level change can be more accurately measured and modeled - NOAA

A ship successfully navigates under a bridge with a small margin of error - NOAA



1. Additional cost-saving benefits include (list on slide)

2. Even if direct costs not reduced, information helps inform community decision makers, better planning for long term investments
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Establishing and maintaining networks:

		  CORS 

		  Passive control; leveling

		  Co-locate CORS and tide or water level stations; level to tide or water level stations

		  Remote sensing (LiDAR)



Height Modernization Efforts



1. Benefits/Applications show how Height Modernization has helped:

-sectors have accurate heights

-realize these benefits of accurate heights



2. Height Modernization includes many types of efforts

-supported and sometimes completed by NGS

-often completed and implemented locally (state level, local level)

-”work” of Height Mod has been on the ground and local



3. Efforts are listed on this slide and the next few…
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Developing models and tools:

		  Pilot projects and test guidelines

		  Expand data collection (e.g. gravity) to contribute to models

		  Create state GIS

		  Develop software (e.g. CA  PGM, Texas Height Mod level tool)



Height Modernization Efforts



1. Efforts developing models/tools, again often locally implemented (list on slide)



2. Example from CA is the PGM or Pocket GPS Manager 

		originally developed as a tool to generate bluebook format files for projects being submitted to NGS.  

		grew into a data/project management tool.  

		was not as easily transportable outside California, and NGS was expanding OPUS capabilities, and hence the idea for OPUS Projects (Gerry).





3. TX height mod level tool

*









Continuing outreach and education:

		  Create Spatial Reference Centers

		  Workshops, forums, technology transfer

		  Websites, data access

		  NGS/State Geodetic Advisor Program



Height Modernization Efforts



		Efforts focused on education and outreach, again often locally implemented (list on slide)
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		  Access to accurate, reliable heights nationally

		  Standards that are consistent across the nation

		  Data, technology, and tools that yield consistent results regardless of terrain and circumstances

		  A system/process that will stand the test of time – “maintain-able”



Goals of National Height Modernization Program (NHMP)







1. You have already seen this slide, 



2. Have been focusing on accurate heights (why important, efforts to get them)





3. Next want to talk about goal of consistency which can be a challenge
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Challenges in Consistency

Spatial gaps exist in:

		  Data & models

		  Partnerships & funding





1. Spatial gaps exist in data and models:

-GPS on BMs used for Geoid09: red shows dense, white shows gaps

-NGS terrestrial gravity holdings: Number of gravity points per 1x1 minute cell (blue is 1 and dark red is 7)



2. Spatial gaps in partnerships (funding)

		Height Mod partners: Pink and blue have activity; green not engaged with NGS Height Mod



*









		  Bridges spatial gaps

		  Promotes partnerships

		  Still presents challenges



NHMP Regional Expansion



1. Bridges spatial gaps (adds consistency):  

- Needs don’t stop at state boundaries



2. Promotes partnerships

-more efficient use of funds, people

-Great Lakes is a great example

-share best practices, leverage resources



3. Challenges remain

-Difficult for state and local agencies to work outside of their mandates

*











*

1. Region definition/break-down modeled after NOAA attempt at regional approach.  Like Height Mod, some NOAA regions have been more successful/active than others.



2. HM regions have more multi-region states. E.g. Iowa was not originally in the GL region, but since the central region was not active and Iowa was interested in being involved, they have been adopted into the Great Lakes Region.



3. Great Lakes is an extremely active region, and we share it as an example. (It also has a high number of both funded states and NGS geodetic advisors)











		  Access to accurate, reliable heights nationally

		  Standards that are consistent across the nation

		  Data, technology, and tools that yield consistent results regardless of terrain and circumstances

		  A system/process that will stand the test of time – “maintain-able”



Goals of National Height Modernization Program (NHMP)



1. I’m returning to this slide one more time because working toward all of these goals is really the driver in defining the role of the NHMP.
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		  Program Management

		  grants

		  coordination

		  Project Leadership

		  surveys

		  models and tools

		  outreach and education





NHMP Role



1. National Program role in Program Management

 -  In past - Congressional briefings, budget, grants management 

 -  Still important – coordination with partners, SRCs (esp through outreach)



2. National Program role in Project Leadership to advance science, models, and tools

 -  surveys advance science

 -  models and tools critical to accessing the NSRS

-  prioritize outreach and education



3. All management and leadership decisions are focused on Preparing for Transition to New Datums
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Project leadership - surveys

		  Support GRAV-D

		  Support pilot projects (e.g. NC/FEMA Floodplain mapping pilot)

		 Support local surveys (e.g. Southern LA, IGLD, and MS)

		  Geoid Slope Validation Survey of 2011 



NHMP Activities

Final survey line of GSVS11.



1. National Program activities illustrate how the program is acting in “Project Leadership” roles in supporting surveys (list on slide)



		MORE ON GRAV-D While I don’t get into the science of height modernization, GRAV-D  is key in developing a good geoid model, which is key in turning GPS heights, which are ellipsoid heights, into heights that tell us where the water is going.  The geoid is a model based on gravity.



		MORE ON SURVEYS – will continue in the future
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Project leadership - models and tools



		 Geoid model updates

		 HTDP development

		 VTDP development

		 Transformation tools



NHMP Activities



1. National Program activities illustrate how the program is acting in “Project Leadership” roles through development of models and tools (list on slide)



MORE ON VTDP – it is not technically a piece of software.  Renee would like it to be as rigorous as HTDP some day. Not sophisticated. Only exists currently for part of the Gulf Coast.
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Program management - outreach and education

		  Monthly teleconferences, now with guest speakers 

		  Federal Summit in May 2010

		  State conferences

		  ACSM / Survey Summit / ESRI User Conference in July 2011

		  LiDAR workshop and Partner Meeting in August 2011



NHMP Activities



1. National Program activities illustrate how the program is acting in “Program Management” roles through outreach efforts (list on slide)





MORE ON MONTHLY MEETING-People who want to be added to the group email list for the monthly meetings can contact Christine or Renee. Information on the web site



MORE ON LIDAR-LiDAR workshop held because of interests and concerns of several height mod partners.
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NHMP – Updated Website













		Another example of outreach is the development and updating to the Height Mod website



-Website is a resource for information, education, and outreach

-Needs to meet user needs – suggestions welcome!





2. Screen shot show our homepage

-red boxes: highlight areas of more recent focus (events, news, monthly meetings)

-green boxes: highlight how to reach regional or state information
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NHMP – Region web pages







		Screen shot is example of a Regional webpage 



-Content driven by users



2. This page, Great Lakes, has most content

-events

-points of content

-brochure

*









NHMP – State web pages





		Screen shot is example of a state page (OH)





2. Current content is 

-program overview

-accomplishments

-regional activities

-contact information



3. Updates and improvements will be driven by local input. 

*









		Discuss transition strategies with new datum project managers

		Continue support for GRAV-D

		Develop National Height Modernization Plan (NHMP)



	- Internal Draft by end of FY2012

	- Tie to NGS 10-year plan; incl. strategic plan and short-term 	operating plan

	- Emphasize coordination with federal partners

	- Include budget requirements/strategy

NHMP Future Plans



		To wrap up, I want to talk about future plans of HMOD which all support transition to new vertical datum (list on slide)





		GRAV-D CLICK TO NEXT SLIDE
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Transition to the Future – GRAV-D

Gravity for the Redefinition of  

the American Vertical Datum

		Airborne Gravity Snapshot of all US and Territories

		Tracking of Absolute Gravity Changes at specific locations 

		Re-define the Vertical Datum of the USA by 2022

		New vertical change (e.g. subsidence/rebound) monitoring paradigm





*

		To give you a little more information on GRAV-D (info on slide)



-The focus has been on improving the hybrid part of the geoid model

-NGS decided we could vastly improve the gravity geoid model with this airborne gravity survey

-NGS also has a monitoring/maintaining plan for the new datum



2. This plan with the ten-year plan is available online.



3. Great Lakes has already been started. Dave Conner can tell you more.









		Discuss transition strategies with new datum project managers

		Continue support for GRAV-D

		Develop National Height Modernization Plan (NHMP)



	- Internal Draft by end of FY2012

	- Tie to NGS 10-year plan; incl. strategic plan and short-term 	operating plan

	- Emphasize coordination with federal partners

	- Include budget requirements/strategy

NHMP Future Plans



To wrap up, I want to talk about future plans of HMOD



Keeping in mind National Program’s focus to prepare for transition to new vertical datum, have plans for the near future:



		New datum project managers

		GRAV-D

		National Plan (list on slide)
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		Gap analysis (i.e. identify spatial gaps in access to the NSRS)

		Modernize NGS geodetic control datasheets

		Continue support for guidelines, models, and tools (e.g. Geoid12, HTDP, VTDP, OPUS)

		Update Guidelines (e.g. NGS58 and NGS59)

		Update height modernization web site

		Continue to hold outreach events



	- 2nd Federal Geospatial Summit:  July 2012, San Diego, CA

NHMP Future Plans



1. More plans not discussed yet (list on slide)

		Gap analysis

		Datasheets





3. Many additional plans have already been mentioned:

 - Models, tools

 - Guidelines

 - Web site

 - Outreach events

*









Questions

Christine Gallagher

Program Analyst

National Geodetic Survey

Email: Christine.Gallagher@noaa.gov

Phone: (301) 713-3231 x105

http://www.ngs.noaa.gov/heightmod/EventsArchive.shtml



*













































Academic Institutions

= Scripps Oceanographic Institute

= North Carolina A&T University

= Louisiana State University

= University of Southern Mississippi
= Texas A&M Corpus Christi

= Morehead State University

= University of Illinois

= New Mexico State University

State and Local Governments
= North Carolina Geodetic Survey
= South Carolina Geodetic Survey

= State Departments of Transportation:
Wisconsin, Michigan, Minnesota,

Colorado, Montana, & New Jersey
= Alabama Department of Revenue

= Washington State Department of

Natural Resources

= Arizona State Land Development
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8/19/11 -~ Height Modernization National Partner Meeting
APariner Meeting was held on August 19, 2011 in Silver Spring, MD. During
the meeting, NGS provided updates on current projects and improvements
1o existing models ortools. Partners highlighted acthvities in their states
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Contracting

Grants The Great Lakes Region includes six core states L, IN, MI, MN, OH and

News Archive WI) and three overlapping states 1A, NY and PA). The Great Lakes states
have an enormaus amount of coastine. Additionally, many of the states
are relatively flat, but at high risk for economically devastating floods that
destroy farms or persanal property. Some Great Lakes states work closely
together as part ofthe Great Lakes Region Height Modernization
Cansartium.

GLRHMC is  group of state and federal agency partners, whose mission
is 1o support NGS's National Height Modermization Program (NHMP). The,
Consortium provides support by organizing, coordinating, and otherwise
supporting projects and actvities that further the mission and goals ofthe
NHMP. Regional goals and activiies include: organizing and hosting
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Ohio Height Modernization
Overview | Accomplishments | Regional Activities | Program Details | Contacts.
Program Overview

Ohia's Height Modernization program is managed by the Ohio
Department of Transportation's (ODOT) Office of Aerial

Quick Links Station (CORS) network that covers the entire state and supports a

Contact Us real time network. Additionally, the Ohio Statewide Imagery

Home Program (OSIP) develops high-resolution imagery and elevation

RegionsiStates one-second RINEX data available through NGS. This network: flooding in January 2005. Photo: U.S.
Events supports realtime survey-grade accuracy statewide to registereq 4™ BorPs of Engineers
OwtreachEducation users via cell phone or wireless modem. Additionally, a

Grants Imagery Program (OSIP) that develops high-resolution imagery and elevation data for the entire state,

Standard OSIP products include high resolution Color Othophotography, Digital Elevation Model (DEM),
and LIDAR isitweb page).

Regional Activities
Ohio participates in the Great Lakes Region Height Modernization Consorti

Program Details

Contact Information
For additional inquiries, cantact the State Geodetic Advisor Program o the National Heighit
Modernization Program directly. State geodetic advisors serve as liaisons betwsen NOAA and regional
or state organizations.

















