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3D Elevation Program – The 

Industry Perspective



Industry-recognized thought leaders, geographers, certified GIS Professionals, 
photogrammetrists, analysts, application developers, consultants

Dewberry’s Geospatial and Technology 

Services (GTS)



Elevation Mapping, Imagery Acquisition, QA/QC

Supporting USGS since 1998… 

USD 160M in geospatial support to USGS

1M sq km of topographic lidar data produced and 1.3M sq km of lidar data 

quality-checked for USGS; 1.6M sq km of topographic ifsar data produced for USGS

Dewberry GTS received USGS’s Highest Quality Achievement Award for 

“Outstanding achievements in producing LIDAR products of the highest quality in  timely 
manner.”



• Strategic Consulting

• Strategic Planning

• Organizational Strategy and Design

• Process Optimization

• Staffing and Training

• Enterprise Systems

• Systems Integration

• Application Development

• Mobile Platform Development

• Geospatial Data Services

• Database Modeling and Design

• Data Collection and Development

• Remote Sensing

• Asset Inventory and Condition Assessment

• Data Analysis and Visualization

Dewberry Geospatial - What we Do



3D Nation Concept
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Image courtesy Riegl, Inc.



US National 3D Elevation 

Program success 

through industry 

partnerships
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• Advocate on Capitol Hill for sound geospatial policy and legislation 

• Expand the geospatial market and create growth opportunities 

• Provide professional recognition for innovation and projects 

• Increase private sector use by government entities 

• Serve as the voice of the private geospatial firms 

• Enhance ability to participate in the free enterprise market 

• Promote business interests and contest unfair competition 

• Offer engaging business networking, professional knowledge exchange, 
and educational programs 

Industry Representation through 

Professional Organization
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MAPPS is the only national association of geospatial, mapping and photogrammetry firms in 
the United States with the following objectives: 



Society for setting standards and specifications

American Society for Photogrammetry 

and Remote Sensing (ASPRS)
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LAS 1.0 –May, 2003

LAS 1.1 –March, 2005

LAS 1.2 –Sept, 2008

LAS 1.4 –July, 2013

LAS 1.3 –July, 2009



Society for setting standards and specifications

American Society for Photogrammetry 

and Remote Sensing (ASPRS)



Lidar User Applications

Geologic Mapping

Seismic Fault Detection 

Other Risk Analyses (Volcanoes 

and Landslides)

Soils Mapping and Engineering

Hydrologic & Hydraulic Modeling

Flood Risk Management

Sea Level Rise Mitigation

Sewer & Storm Water Planning

Post-Disaster Debris Estimation

Electric Reliability

Infrastructure Management

3D City Models

Line-of-Sight Analysis

Building Footprints

Renewable Energy Potential 

Urban Planning

Forest Management 

Change Detection

Aviation Safety

Route Planning

Precision Farming

Every dollar spent on LiDAR has a minimum of $5 in benefits
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http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment

http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment


NEEA Report for USGS 3DEP Lidar

Blueprint for the 3D Elevation Program (3DEP)
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NOAA/USGS 3D Nation Study 

(Ongoing)
Inland, Nearshore, Offshore and Topo, Bathy, Topo/Bathy

Coastal Zone Requirements

Technology Neutral Approach
https://coast.noaa.gov/data/docs/geotools/2017/presentations/Chappell.pdf

https://coast.noaa.gov/data/docs/geotools/2017/presentations/Chappell.pdf


• Client: U.S. Geological Survey

• Employed interferometric synthetic aperture radar (IFSAR), a digital mapping 

technology ideal for Alaska, because it operates day and night and maps through 

clouds, ice, glaciers, and snow

• 660,000 sq miles; 1,689,000 sq km

Successful Statewide mapping 

initiatives – Alaska Airborne IFSAR 



Federal, State and Industry 

Partnerships – Florida Lidar Project

Ad hoc projects USGS, 

water management districts, 

counties, etc.

Hurricane Irma

• New mapping demands

• Federal/state legislative 
priority

• USGS / state awards 
contract to Dewberry

Epcot Center, Disney World, Osceola County

Florida Statewide Lidar 
Assessment

Define specs, costs, and 
benefits for future projects



National Geodetic Survey

• Define the National Shoreline

• Acquire Nearshore Elevation Data

• Support of other applications: 

• NOAA nautical charts

• Used in defining the United States’ 

territorial limits

• Coastal resource management

• Storm surge and coastal flooding 

modeling

• Coastal geomorphology studies

• GIS analysis

• Coastal Intelligence, Resiliency and 

Place-Based Conservation Applications 

• Integrated Ocean and Coastal Mapping : 

! Map Once-Use Many Times ! 

Other National Lidar Initiatives -

Shoreline Mapping

https://shoreline.noaa.gov/

National Oceanic and Atmospheric Administration (NOAA) 



Big Data Processing, Analytics, 

and Applications



Benefits of Lidar - Bare Earth under dense 

vegetation

Hillsborough County, FL, USA



Hydro-flattened stream & 

lake w/bridge/overpass cut; 

a cartographic product. 

Water resources applications

Hydro-enforced to include 

addition of culverts; a 

hydrologic modeling product. 
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Old Flood Study

• Showed many houses outside 

Special Flood Hazard Area 

(SFHA) for 100-year flood that 

were mostly uninsured yet 

vulnerable to flooding

New Flood Study with LiDAR

• Shows houses in SFHA that 

require flood insurance

• Need to know true flood risk

Flood Risk Management
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NOAA Sea Level Rise (SLR) Viewer
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The Sea Level Rise button allows users to see the impact of 4 foot SLR 
above MHHW in Galveston, TX. Local impacts of multiple SLR scenarios 
at local landmarks can be seen in simulation photos. 

https://coast.noaa.gov/digitalcoast/tools/slr.html



Response to Natural Disasters
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Maria Irma

Northern California Wildfires

Debris Estimation and Damage 
Assessments post-disaster 
events in 2017



LiDAR is used for 

management of:

• Water and sewer treatment 

plants

• Overhead utility lines

• Roads and railroads

• Parks and trees

• Wildlife habitats

• Buildings of all types

• Emergency evacuations

Infrastructure Management
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3D City Models
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Renewable Energy, Solar Potential
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Forest and Wildfire Management
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Incredible Level of Detail

to support numerous applications that benefit the government and private sector



Data Management

• Data Strategy and Architecture

• Data Integration

• Organizational Alignment

• Security and Privacy

• Governance

• Master Data Policy

• Data Quality

• Solution Management

• Metadata Management

• Analytics 

• Dashboards, Scorecards and Reporting



Advances in Lidar Technology
Market trends in airborne LiDAR

Decision-making that

affects larger and larger areas

requires more detailed and more consistent data

demands frequent updates at manageable cost

Solutions

Increase the number of points collected each 

second

Increase the number of types of data per flight

XYZ

Intensity or Reflectivity

Spectral properties (RGB/NIR)

Increase efficiency in data processing

MORE DETAIL

Result: extreme pressure on 
cost per data point

MORE AREAMORE
FREQUENTLY

Slide courtesy Hexagon Geospatial



• Linear and Photo-sensitive Lidar Sensors

• Acquire data at higher altitudes and speed

• Collect denser data 

• Collect topography and bathymetry data 

simultaneously

Advances in Lidar Technology
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Leica SPL100 (single-photon)

Leica Terrain Mapper

Riegl VQ-880-GH

Riegl VQ-1560i



Photon-sensitive Lidar
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• Single-Photon Avalanche Diode 

(SPAD) detectors are far more 

sensitive than Avalanche Photo 

Diode (APD) detectors used in 

linear-mode LiDAR systems

• Less laser output required for 

detection of a target

• Output from a single laser pulse 

can be split to illuminate multiple 

locations on the ground, each 

illuminating an individual detector 

element

Photon-sensitive sensors can deliver 

10x the effective pulse rate of linear-

mode systems, with ¼ the laser output!



Future Trends in Geospatial Industry
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Thank you.
Questions?

Amar Nayegandhi
Vice President
Dewberry
anayegandhi@dewberry.com
Ph: +1 813 421 8642 


