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3D Elevation Program

- Elevation component of 

the National Map

- Status of 3DEP in the

Eastern Great Lakes      
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https://nationalmap.gov/
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Overview - USGS has a long history providing elevation data 

▪ First through contours on topographic maps 

▪ Later by digital data in the National Elevation Dataset (NED)

Background

▪ 3DEP initiative - based on the results of the National Enhanced 

Elevation Assessment (NEEA)

▪ Lidar for the Nation with IfSAR over Alaska

Lidar examples of natural 

(Mount St Helens, left) 

and constructed (urban 

area, right) features

3D Elevation Program (3DEP)
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3D Elevation Program (3DEP)

◼ Complete acquisition in 8 years

◼ Address Federal, state and other 

mission-critical requirements 

◼ Realize ROI 5:1 and potential to 

generate $13 billion/year

◼ Leverage the capability and 

capacity of private mapping firms

◼ Achieve a 25% cost efficiency gain 

◼ Completely refresh national data 

holdings
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1 arc-second

3DEP Products
■ Standard DEMs

■ Nationally Seamless 

■ 2 Arc Second

■ 1 Arc Second

■ 1/3 Arc Second

■ Project-based (seamless within projects)

■ 1/9 Arc Second (legacy)

■ 1-meter DEM

■ 5-meter (IfSAR - Alaska)

■ Source Data

■ Lidar Point Clouds

■ Source DEMs (original product resolution)

■ Digital Surface Model (IfSAR - Alaska)

■ Orthorectified Radar Intensity Imagery (IfSAR - Alaska)

Previously referred to as 
the National Elevation 
Dataset (NED)

1-meter
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3-meter DEM             1-meter DEM
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3DEP Quality

Quality Level 2 or better

Quality 

Level

Data 

Source

Vertical 

Accuracy 

RMSEz

(cm)

Nominal 

Pulse 

Spacing 

(NPS) 

(meters)

Nominal Pulse 

Density (NPD) 

(points per 

square meter)

Digital

elevation 

mode (DEM) 

cell size 

(meters)

QL0 Lidar 5 cm < 0.35 m > 8 pts/meter2 0.5 m

QL1 Lidar 10 cm < 0.35 m > 8 pts/meter2 0.5 m

QL2 Lidar 10 cm < 0.7 m > 2 pts/meter2 1 m

QL3 Lidar 20 cm < 1.4 m > 0.5 pts/meter2 2 m

QL4 Imagery 139 cm N/A N/A 5 m

QL5 Ifsar 185 cm N/A N/A 5 m
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Recent 3DEP BAA Awards in Ohio

◼ 2016 Lucas, Sandusky, and Wood counties for     
Lower Maumee and Cedar-Portage Sub-Basin
◼ 2017 Muskingum Watershed Conservancy District for 
Chippewa Watershed
◼ 2018 Clinton County
◼ 2018 Delaware County
◼ 2019 QL0 City of Columbus, Dept. of Public Utilities
◼ 2019 QL1 ODAS, ODNR, ODOT, OEPA for northern 
third of state
◼ 2020 QL1 ODAS, ODNR, ODOT, OEPA for southeast 
third of state
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19193DEP in Pennsylvania

Statewide QL2 available Spring 2021





21213DEP Point Cloud as Amazon Public Dataset

◼ Option to work with massive lidar point cloud without need to 

download to local machine

◼ Data now part of Open Data registry provided by AWS, similar 

to Landsat archive

◼ Hobu, Inc and USACE working with AWS to organize this data 

into Entwine Point Tile (EPT) format which is optimized for 

cloud processing and visualization

◼ OpenTopography enabling suite of processing tools on the 

USGS 3DEP point cloud data

Lidar point cloud via Amazon cloud



2222Support for 3DEP

Congressman David Joyce of Ohio during April 3, 2019 budget hearing.

… Finally, the U.S. Geological Survey’s 3D Elevation Program 

partnership requires high-resolution three-dimensional elevation 

data for the nation in support of the management of energy 

resources and critical minerals assessments, natural resources 

conservation, public safety, and job creation.  Dozens of federal 

agencies and hundreds of state, tribal, and local agencies rely on 

3DEP data.  I’m hard pressed to find another federal program 

with so many different beneficial applications across the nation 

and yet we’re only a little more than halfway to the hundred 

percent coverage of the nation while the FY’20 budget proposes 

a 1.5 million dollar cut.  We’ve got to be accelerating the 3DEP 

program and as we get close to finishing up to 100% of Alaska 

perhaps, we ought to turn around focus next to the Great Lakes 

region.  Thank you again Madam Chair.
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UGIC 2017 Annual Conference

May 11, 2017

USGS Topographic mapping background

John Wesley Powell (1834-1902), 2nd USGS 

Director, establishes the topographic mapping 

program in 1884

“A Government cannot do any scientific work of 

more value to the people at large than by 

causing the construction of proper topographic 

maps of the country.”

Henry Gannett (1846-1914)

Appointed by Powell to be the USGS Chief 

Geographer in 1882

Considered father of topographic mapping in the US

The National Map https://nationalmap.gov/


