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3D Elevation Program (3DEP) 

• Applies ground-breaking lidar technology to acquire 

and distribute  three-dimensional data of bare earth, 

vegetation and structures at centimeter-level accuracy  

• Increases the quality level of lidar being acquired to 

enable more accurate understanding, modeling, and 

prediction 

• Goal to acquire national coverage in 8 years to serve a 

broad range of critical applications 



3DEP Data Quality 

 

Improves and Enables Applications 

10 meter resolution 

1 meter resolution 



Enable: Flood Risk Management 

 Red River, MN  

lidar shows 

changing river 

morphology 

 QL2 provides 10 

cm of additional 

accuracy over 

QL3 – critical to 

flood risk 

management, 

particularly in 

areas of low relief 

 

Centimeters Matter! 

Image from Fugro Geospatial 



Enable: Fire Disturbance Assessment 

Hayman Fire, CO 

Pre-fire 

Post-fire 



Enable:  Land Management 

• Biomass/ carbon 

estimations 

• Habitat suitability 

models 

• Fire behavior 

models  

• Identify 

structures that 

may be at risk for 

fire 

Vegetation Height and Cover: Inputs to Multiple Applications 



Enable:  Precision Agriculture 

Improved Data Quality 

 

Courtesy of NRCS 

10 meter resolution 2 meter resolution 



Enable: Landscape-Level Understanding 

Landslide hazards 

John Day, OR area 

• Aerial photo image (top)  

• Lidar image (bottom) of 

same area provides 

visible evidence of 

landslide activity  



Enable:  

Hazards 

Mitigation 

Detecting Faults 

 

Scarp found with LiDAR 

Scarp found other means 

Geomorphic evidence 

of shoreline uplift 

Holocene Tectonism PI: Ralph Haugerud, USGS 

? 

Seattle 

Victoria 

` 

Olympia 



Enable:  Infrastructure Management 

 Route, grade, line-of-sight, and utility surveys 

and corridor mapping 

 Terrain and other obstruction identification  

 Dam, levee, and coastal structure failure 

modeling and mitigation 

 Hydraulic and hydrologic modeling 

 Geotechnical evaluations 

 Permit application and construction plan 

development and evaluation 

 As-built model development 

 Preliminary engineering, estimate development, 

and quantity estimation activities 



Enable: Climate Resilience 

• Subsidence  

• Flood Risk Mapping  

• Tsunami Innundation 



3DEP New Products and Services 
In The National Map beginning in 2015 

Lidar Point Cloud 
1 meter Digital 

Elevation 

Models 

(DEMs) 

Alaska 

Ifsar DSMs 

Alaska 5 

meter DEMs 

Alaska Ifsar 

Orthorectified 

Intensity Images 

(ORIs) 



3DEP New Products and Services 
In The National Map beginning in 2015 



3DEP New Products and Services 
In The National Map beginning in 2015 







• LiDAR-Derived Streams  

 

 

 

 

• LiDAR Derived Hydro-Enforced DEM 

 

A best California practice: Sonoma County 

http://sonomavegmap.org/ 

 

LiDAR Derived Watersheds 

Clip and ship 1-foot contours 

http://sonomavegmap.org/
http://sonomavegmap.org/


Quality 

Level 

Source Vertical 

Accuracy 

RMSEz 

Nominal 

Pulse 

Spacing 

(NPS) 

Nominal Pulse 

Density (NPD) 

DEM Post 

Spacing 

QL1 Lidar 10 cm 0.35 m 8 points/sq 

meter 

0.5 meter 

QL2 Lidar 10 cm 0.7 m 2 points/sq 

meter 

1 meter 

QL3 Lidar 20 cm 1.4 m 0.5 points/sq 

meter 

2 meter 

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

QL5 Ifsar 185 cm N/A N/A 5 meters 

Quality Level 

$89.5M 

$52.8M 



Lidar coordination in California 
 

Requirements gathered 
 

Main drivers for lidar: 
Flood risk management 
Fire protection 
Ecosystems 
Infrastructure 
Land cover and monitoring 
Seismic and other hazards 

 
No designated lead agency 

 



Learn more at: 

 

http://nationalmap.gov/3DEP/ 

 

Thank you! 

http://nationalmap.gov/3DEP/
http://nationalmap.gov/3DEP/
http://nationalmap.gov/3DEP/
http://nationalmap.gov/3DEP/


Your 3DEP and NHD California contacts 

• Carol Ostergren 

US Geological Survey National Geospatial Program 

CSUS—Placer Hall 

6000 J Street 

Sacramento, CA 95819-6129 

916-278-9510 

costergren@usgs.gov 

 

• Drew Decker 

US Geological Survey National Geospatial Program 

4165 Spruance Road 

San Diego, CA 92101 

619-225-6430 

ddecker@usgs.gov 
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