COASTAL LIDAR MAPPING APPLICATIONS WORKSHOP MEETING REPORT


Meeting Notes

Sunday, November 15, 2009

Welcome – Chris Macon welcomed the participants and shared a message from Jennifer Wozencraft (USACE), who was unable to attend the workshop.

Attendees introduced themselves, mentioned their organizations/affiliations, and shared their professional areas of interest and expertise.

Professional area of interest or expertise:

· GIS, remote sensing, cartography; user of lidar data

· Establish ground control for lidar; using artificial neural networks to predict storm surge

· Alignment with the coastal community

· Flood mapping & QAQC

· Lidar and GIS specifications

· Hardware provider (some software) for lidar systems

· From acquisition to application of lidar; computer science/remote sensing

· Coastal modeling; SLOSH; final user of lidar

· Land surveying; geodesy; Texas Spatial Reference Center

· Flood plain mapping; creating models

· Surface water hydrology

· Elevation data for flood plain mapping

· Modeling Nueces Delta 

· Development of USGS national geospatial lidar specifications

· QAQC of lidar data 

· Flood plain mapping applications both riverine and coastal

· Standards development/accuracy/assessment & reporting lidar data

· Developing geometric calibrator

· Multiple perspectives of industry; data fusion

· User of lidar; continuity of data sets

· User; build terrain models; vertical feature extraction

· Map once (coordination); use many times (data access)

· Beach and dune dynamics; modeling of sea-level rise using lidar data

· Space-based lidar systems; remote sensing & geodesy

· Wave-driven beach change; coastal managers

· Risk assessment; coastal hazards

· Data distribution; providing lidar and other useful products for coastal management

· Geodetic survey; establish relationship between tidal and geodetic datums

· Collector/producer/user of lidar; integrating hydro & bathy

· How technologies & processing relate to decision makers & legislators

A group discussion focused on the current state of coastal lidar mapping.  The discussion kicked off when one of the attendees stated he would like to see national standards for lidar mapping established.

· Where does the responsibility for this lie (FGDC, ASPRS, other?)

· Is it a standard? A guideline? What is it that we want/need/is acceptable to the community?

· Figure out what needs to be standardized.  Technology is changing rapidly.  Provide a template; don’t get into a box.

· Want to define accuracy, not exactly “how”

· Applying applications with technical specifications for people who don’t understand lidar as well

· Separate lidar specifications from derived products; ensure consistency & best practices

· Evolution of standards; customers ask for second generation derived products – accuracy?

· Work on modeling different terrains

· Need a standard test field for all of the instruments

· Professional interest in being here: how to build a better lidar

· Have to look at the accuracy of navigation; integrated navigation

· Industry role vs. government role

· Development of standards – what needs to go into the metadata?

· Laser bathymetry - accuracy of the final product is the most important thing in the long run

· What, not how

· Getting down to point level - define how we do QAQC

· FGDC has been briefed on this; efforts may be made in the NDEP

· End product specifications

· Politics irrelevant

· Come out of the committee – consensus decision on specifications; send to FGDC as recommendation

· What is “the coast” (in the context of this meeting)?

· Do we have common definitions?

· Do there need to be different specifications for coastal?   Yes from technical point of view (tech different in coastal zone).  Focus on the feature that needs to be mapped; nature of the terrain.

Presentation: Results from the Lidar Survey Specifications Summit Meeting – Chris Macon & Michael Gonsalves

Keynote Address: Dr. David Maidment

Breakout Groups.  Three breakout/working groups were formed.  The starting points for their discussions were the breakout group descriptions provided in advance of the workshop.

Group 1:  Implementing Recommendations from Mapping the Zone/Coastal Hazards

Karen Schuckman, David Maidment, Teresa Howard, Melinda Luna, Kevin Slover, David Coggin, Bill O’Brien, Mike Aslaksen, Paul Rooney, Gary Jeffress, Gordon Wells, Jim Scott 

Group 2:  Beach/Shoreline Definition

Chris Macon, Amar Nayegandhi, Jim Gibeaut, Joe Liadsky, Daniel Gao, Chris Parrish, Bob Ryan, Andrea Ryan, Grady Tuell, Daniel Prouty, Randy Bucciarelli

Group 3:  Coastal Managers

Roberto Gutierrez, Greg Hauger, Kirk Waters, Mike Gonsalves, Jason Stoker

Debrief:  Actions/Decisions/Issues from Breakout Groups

Mapping the Zone/Coastal Hazards

· Bathy data archive & dissemination

· No central place for it 

· Gap in 0-10m bathy data – technology?

· Most coastal hazard models/apps use RASTER

· What is the sensitivity of models to resolution?

· Supplemental breaklines/elevated features used by ADCIRC

· Tide gauge records difficult to search

· Definition of shoreline

· O’ NAVD for many apps

· NOAA – MLLW and MLW

· Structure/friction factors from lidar data?

Beach/Shoreline Definition

· Seamless topobathy between the two

· Datum – government should provide

· VDatum 

· Getting funding

· Needs to move onto land

· Uncertainty, verification

· Wet/dry deliniation

· Automate with data fusion

· Common datum for combining beach, lidar data

· DEMs

Coastal Managers

· Overlap with other areas

· Resource management

· Hazards & emergency response

· Water quality issues

· Characterization of coastal watersheds

· Definition of coastal zone

· Coastal management is a diverse group; fuzzy

· Consider all the potential spin-offs of lidar data

· Metadata is critical (e.g., sensor information)

· Vertical data critical

· Epoch date; well defined in metadata

· No water masking; classify water as a separate issue

Monday, November 16, 2009

The breakout groups reassembled to continue their discussions. 

(Changes to groups:  Neither David Maidment nor Melinda Luna were present to participate in Mapping the Zone/Coastal Hazards.)

Debrief from Breakout Groups:

Mapping the Zone/Coastal Hazards:  See page 5, Mapping the Zone/Coastal Hazards Working Group.

Beach/Shoreline Definition:  See page 6, Beach/Shoreline Definition Working Group.

Coastal Managers:  See page 7, Coastal Managers Working Group.

In the afternoon, the group split into two different (additional) breakout groups to discuss QA/QC and Metadata.

Debrief from Breakout Groups:


Metadata:  See page 8, Metadata Working Group.


QA/QC:  See page 9, QA/QC Working Group.

The workshop concluded with a discussion of the next steps/actions that need to occur.  (See page 10 for next steps/actions.)  Carol will provide an updated networking list via e-mail on 11/18.  Other workshop results will be disseminated/posted as they are available.

Mapping the Zone/Coastal Hazards Working Group Debrief

Agreement:

· Topographic/bathymetric lidar for coastal zone not available from central clearinghouse

· Data gaps: greatest from 0 to -30 ft (or -10m)

· Need for cohesive bathymetric data with consistent datum

· Desire for seamless bathymetric data set like NED  (in addition to individual data sets)

· Need for merged topographic/bathymetric data

· Digital distribution of bathymetric data needs coordination

· Serious gap from 0m to 10m bathymetric

ADCIRC Model Requirements:

· Lidar point cloud with useable point classification

· For elevated features: need 3D polygons or mass points

· Raster-based boundary delineation

· 3 m DEMs are sufficient; generally lidar collection capabilities exceed ADCIRC computing capacity

· Feature extraction (buildings, trees, elevated features) for parameterization: surface friction

Next Steps:

· Research topic: Density of non-ground points related to friction

Best Practices:

· Collection unit impact: county boundaries along river frequently leads to inconsistencies in data processing and vegetation removal

· New requirement will have 100 m overlap between collection points (per Karl)

· New collection projects should look at previous work to prevent inconsistencies

Coastal Applications:

· Road bed elevation: coastal areas (hazards) for evacuation planning (in combination with kinematic GPS)

· ADCIRC: biggest improvement could be gained using friction factors from topo lidar. Need breaklines for edge of water for bays/rivers and inverted values; point and grid spacing needs in flux as super computing advances. Collection specification of 1 pt per m; Borders of water bodies are important

· Erosion models

· HAZUS – building footprint data for local communities; complements actual need for building values

Beach/Shoreline Definition Working Group Debrief

Recommendations:

· Data distribution system needs to be able to deliver multiple different types of products

· Minimum point density for beach change detection (determined by size of feature being measured)

· Minimum hardware/physics point is somewhere around 0.15-0.25m (uncorrelated data)

· Classification

· What will be the resolution needed for the fusion/classification products?

· How will the data be collected and stored to help the research community?

· Add another field (column) to the spec matrix “Special Research needs”

· 2-3 points per square meter would meet most research needs

· Spec is also variable for different projects or technical ability

· 10cm vertical accuracy (2 sigma) – low slope non-vegetated terrain

Coastal Managers Working Group Debrief

Vegetation/land cover classification 

· Priority coastal management issues?

· Land use planning: zoning (development), engineering planning, support

· "Marine spatial planning": aquaculture, wind farms

· Resource management

· Hazard/emergency response

· Water quality

· Characterization of coastal watersheds, drainage definition, especially the shallow water bathymetry

· Coastal zone: coastal counties, extent of the estuarine and coastal drainage areas (nitrogen loading - water quality)

· Best tool? Appeals to diverse group - existing lidar spin-off users?

· Metadata critical for diverse users base

· Sensor information

· Vertical accuracy: 10cm or better two sigma

· DEMs too limited as an exclusive deliverable for diverse user community with fuzzy questions: point cloud (elevation of multiple returns, and intensity)

· Epoch date

· Time UTC  (tide height)

· No water masking, water classification

· Geography dependent - coastal more critical than inland (5-10 yrs), after major events

Lidar for the nation should help address the issue of a comprehensive coastal management plan: Involves the various Stakeholders at the local, state, and federal level.

· Priority coastal management issues?

· Land use planning: zoning (development), engineering planning, support 

· Detailed DEM of storm, flood vulnerable critical area: urban, energy, communications, ports

· "Marine spatial planning": aquaculture, wind farms

· Seamless topo/bathymetry of the bays, estuaries, barrier island and near-shore zone

· Resource management

· 3-D representations of vegetation and topogphy/bathymetry of critical habitat co-registered with optical data

· Hazard/emergency response (see above)

· Water quality, characterization of coastal watersheds, drainage definition, especially the shallow water bathymetry

See recommendations of the flood, storm lidar groups. 

Metadata Working Group Debrief

Suggestions & Recommendations:

· Project metadata ( file metadata ( flight metadata ( flightline metadata

· Similar structure but more detail for each level

· Add formatting for projection info, datum, units, etc. at the beginning of the file 

· Move the spatial reference section to top of view

· Add geoid model used to the section

· Collection information (datum, …)

· Use of common date format (YYYYMMDD)

· GPS Monument information might need to be located in the “source information” section of the metadata file (use Teresa’s example for the template)

· Add sensor offsets to the Inertial section (flight level only)

· Remove camera’s from the lidar section

· Accuracies should be reported as 95% confidence (NSSDA standard)

· Geographic coordinates must be in decimal degrees

· Must define units (horizontal feet units must specify US or International)

· Compliant LAS files (might be a problem for some groups)

· How do we get the proposed metadata standards accepted?

· Communication can go on CLICK

· Sensor manufacturers and service providers need to produce the metadata information from collection to products (can be worked from contract writing back to manufacturers or straight to manufacturers)

· Processing of metadata

· Enough information to reproduce product

· Gridding – method, software, versions, etc.

· Manual Editing – frame of mind/intention, ancillary data used, project scope

· Automatic classification – software (version), algorithms, possible parameterization (what parameters were used in the algorithms)

· Each additional derived product must have an additional step added to explain how that product was generated

· Metadata viewer and export to html 

· Common metadata file format 

After Action Group – focus on compiling; give examples; send out for review.

Teresa Howard

Chris Macon

Charlene Sullivan

Doug Graham

Where will it go?  Separate file?  Yes

How to incorporate / align with QAQC reports?  Provide an html link in the metadata.  Is there a standardized place for where you put the file? Metadata as part of the process.

QA/QC Working Group Debrief
· GPS base and georeferencing control – including tidal datums, geoedetic datums

· GPS processing

· Multibase line processing

· Forward/backward

· System calibration

· Boresighting criteria

· System install

· Mission-by-mission

· Check to mapping datum

· Lab vs. in situ

· Calibrated point cloud ( FAA

· Filtering/classification

· Recommendations:

· Form a subcommittee to review existing QC documents

· Spatially referenced accuracy assessments

· Co-locate CORS and tidal reference stations

· Fully automated robust system calibration based on statistical optimization

· Form a QAQC follow-up group (Mike G, Karen, Roberto, Greg, Bob)

NEXT STEPS/ACTIONS

	WHAT?


	WHO?


	WHEN?

	Meeting notes/results
	Tricia/Carol to Jennifer
	Post by 12/18/09

	Exec Summary

“Refined” products
	Tricia – get from discussion leaders
	Post by 12/18/09

	Metadata template

· Compile

· Distribute for review
	Chris, Teresa, Charlene, Doug G.
	Distribute by 12/31/09

	QA/QC Followup
	Mike, Karen, Roberto, Greg, Bob
	Target 12/31/09

	Draft a Communication Plan
	Tricia/Planning Team
	12/18/09 if ok with Jennifer

	Feds - Look at coordination & specs; 
	Mike A, John Brock, Chris/ Jennifer, Karl
	

	Expand NED into the water

- topo/bathy


	Dean Gesch

Karl send link to group
	

	Merge coastal hazards spec into specifications spreadsheet
	Mike
	Target 12/31/09

	
	
	

	
	
	


Recommendation:  NOAA, USGS, USACE - look into collaboratively developing seamless topo/bathy data set.  Draft for Jennifer to send.  Kirk will work directly with Dean Gesch.

San Antonio, TX
November 15 & 16, 2009
1

