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Agenda
■Logistics

■Introduction of USGS staff

■Brief background of USGS and partner roles

■Status of lidar in Nevada

■Data Access and Services

■USGS Tools lidar visualization

■Future of 3DEP and 3DHP

■topoBuilder Application, if time allows
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USGS Introductions

Carol Ostergren, retired Drew Decker
ddecker@usgs.gov
619-202-6430

Cynthia Ritmiller
critmiller@usgs.gov
303- 202- 4550

mailto:ddecker@usgs.gov
mailto:critmiller@usgs.gov
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A Brief History of NV Strategic Planning for 
elevation
■2012-13: Federal Geographic Data Committee 
grant for strategic planning, led by NGIS and 
Eric Ingbar on behalf of the Nevada Geographic 
Information Society

■Collected GIS community needs for lidar and 
parcels

■Report available at 139-12-4-NV-FinalReport.pdf 
(fgdc.gov)

https://www.fgdc.gov/grants/2012CAP/InterimFinalReports/139-12-4-NV-FinalReport.pdf
https://www.fgdc.gov/grants/2012CAP/InterimFinalReports/139-12-4-NV-FinalReport.pdf


+ 5+ 5
3D Nation Elevation Requirements and Benefits Study 

 USGS used the results of the 3D Nation 
Study to design the next generation 
program to provide increased quality 
levels (QLs) and refresh rates with more 
flexibility to meet changing user needs

 The first generation of 3DEP provides an essential national baseline of 
consistent, high-quality data that will continue to grow in value as it is used for 
comparison with new data collected over time

 3D Nation Study was commissioned by NOAA and USGS to understand inland, 
nearshore, and offshore elevation data requirements and benefits
 $13.5 billion annual benefits​ documented 
 1,352 mission critical requirements​
 45 Federal agencies; 56 state, 99 local, 8 Tribal governments; 34 

private companies​; 24 others 

Next Generation of 3DEP
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3D Nation Study for Nevada
■Effort championed by Nevada Bureau of Mines and Geology, 
supported by NGIS annual conference and the NV GIS 
community

■2018-2022—Major buckets of drivers:
■ Economic Development (strategic minerals, geothermal, industrial)
■ Public Safety (flooding, active seismicity and 

faulting, landslides, abandoned mines, wildfire)
■ Urban Planning and Infrastructure (rooftop solar, water conservation, 

canopy, highway design)
■ Education, Archaeology, Cultural Protections

■Report available at: 3D Nation Elevation Requirements and 
Benefits Study | U.S. Geological Survey (usgs.gov)

Status: 2020, contracted

https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study
https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study
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3DEP Partner Recognition
■Pre3DEP to present: Southern NV Water Authority

■Early in the 3DEP program: NV Bureau of Mines 
and Geology, with contributions from Washoe, 
Lyon and Storey Counties, USFS

■2020 GeoDawn project: Department of Energy 
Geothermal Technology Office, NRCS, FEMA, 
USGS Earth Mapping Resources Initiative

■2021-2023: NRCS, BLM, FEMA, USFS, USBR, 
USGS

■Special thank you to Federally recognized Tribes in 
Nevada for continued support



+ 8+ 83D Elevation Program (3DEP)
 Complete acquisition of nationwide lidar (IfSAR in AK) to 

provide the first-ever national baseline of consistent high-
resolution elevation data – both bare earth and 3D point 
clouds

 Address Federal, state and, other mission-critical requirements

Bare earth DEM 

Lidar point cloud 
(colorized by aerial 
photo)

Lidar profile 
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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
■ 5-meter (IfSAR - Alaska)

■ Source Data
■ Lidar Point Clouds
■ Source DEMs (original product resolution)
■ Digital Surface Model (Alaska and Western US)
■ Orthorectified Radar Intensity Imagery (IfSAR - Alaska)

Previously referred 
to as the National 
Elevation Dataset 
(NED)

1-meter

1 arc-second

Point Cloud

Operationalize 
processing and 
delivery
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1m Digital Surface Model(DSM) 1m Digital Elevation Model(DEM) Aerial photo

Elevation Examples
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At the end of FY23 94% of the Nation had 3DEP data available or in progress

Between FY15-22 $858M has been invested by USGS and our partners
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3DEP Spatial Metadata - GeoPackage & Service

Spatial Indexes & 
Metadata via service or 
downloadable product. 

https://prd-tnm.s3.amazonaws.com/StagedProducts/Elevation/metadata/WESM.gpkg or 
https://index.nationalmap.gov/arcgis/rest/services/3DEPElevationIndex/MapServer

https://prd-tnm.s3.amazonaws.com/StagedProducts/Elevation/metadata/WESM.gpkg
https://index.nationalmap.gov/arcgis/rest/services/3DEPElevationIndex/MapServer
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Nevada Status

US Interagency Elevation Inventory: https://coast.noaa.gov/inventory/

https://coast.noaa.gov/inventory/
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NV Current Status
Project Year QL Status
NV_Southern 2023 1 In progress Target Q3 2025
NV_USFSR4 2023 1 In progress Target Q3 2025
NV_NyeNE 2023 1 In progress Target Q3 2024
NV_ClarkCounty 2022 1 Complete
NV_Humboldt 2021 1,2 Complete
NV_EastCentral 2021 1,2 Partially Available Q2/Q3 2024
NV_NWElko 2020 1,2 Complete
NV_WCEarthMRI 2020 2 Complete
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The National Map Training Videos

https://www.usgs.gov/programs/national-geospatial-program/national-map-training

 TNM Downloader: 
Lessons 4a - 4d

 TNM Services: 
Lessons 5a-b

 TNM Viewer: 
   Lessons 3a - 3c

https://www.usgs.gov/programs/national-geospatial-program/national-map-training
https://www.usgs.gov/programs/national-geospatial-program/national-map-training
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Access 3DEP Data

https://www.usgs.gov/3d-elevation-program/about-3dep-products-services

https://www.usgs.gov/3d-elevation-program/about-3dep-products-services
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Accessing Data

1. The National Map Viewer   https://apps.nationalmap.gov/viewer/
i. TNM Video Series: Lessons 3a - 3c

2. The National Map Services   https://apps.nationalmap.gov/services/
i. TNM Video Series: Lessons 5a-b

3. The National Map Downloader   https://apps.nationalmap.gov/downloader/
i. TNM Video Series: Lessons 4a - 4d

4. Rockyweb (Cloud Storage) https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/

5. LidarExplorer   https://apps.nationalmap.gov/lidar-explorer/ 

https://apps.nationalmap.gov/viewer/
https://apps.nationalmap.gov/services/
https://apps.nationalmap.gov/downloader/
https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/
https://apps.nationalmap.gov/lidar-explorer/
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The National Map Viewer

Viewer: https://apps.nationalmap.gov/viewer/  

https://apps.nationalmap.gov/viewer/
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National Map Services

https://apps.nationalmap.gov/services/

https://apps.nationalmap.gov/services/
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https://apps.nationalmap.gov/services/

https://apps.nationalmap.gov/services/
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The National Map Downloader

https://apps.nationalmap.gov/downloader/

https://apps.nationalmap.gov/downloader/#/
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Rockyweb

https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/

https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/
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LidarExplorer

https://apps.nationalmap.gov/lidar-explorer/ 

https://apps.nationalmap.gov/lidar-explorer/#/
https://apps.nationalmap.gov/lidar-explorer/
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LidarExplorer – Lidar Visualization
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Lidar Visualization
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Hoover dam link example

https://viewer.copc.io/?state=118ae2a384706af86ebaed57f6f8effa2dedbdedc9dbd8ede7f54033b6c92acf
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Potree - Intensity Gradient
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Potree - Elevation
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Potree - Classification
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Potree - Filter by Classification
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Potree - Filter by Classification
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Potree - Filter by Classification
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Potree - Filter by Classification
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Potree - Filter by Classification
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Combining Projects in Potree 

Nevada Combined Potree View

https://usgs.entwine.io/data/view.html?r=%5b%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_ClarkCo_1_B22%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_ClarkCo_2_B22%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_ClarkCounty_B1_2018%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_Humboldt_1_2021%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_Humboldt_2_2021%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_LasVegasValley_2010%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_NWElko_1_D20%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_NWElko_2_D20%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_1_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_2_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_3_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_4_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_5_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/NV_WestCentralEarthMRI_6_2020%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/USGS_LPC_NV_LasVegas_QL1_2016_LAS_2018%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/USGS_LPC_NV_LasVegas_QL2_2016_LAS_2018%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/USGS_LPC_NV_Reno_Carson_QL1_2017_LAS_2018%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/USGS_LPC_NV_Reno_Carson_QL2_2017_LAS_2018%22,%22https://s3-us-west-2.amazonaws.com/usgs-lidar-public/USGS_LPC_NV_UpperHumboldt_2016_LAS_2018%22%5d
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Other Nevada Examples with Entwine: 
Lake Meade - Symbolized by Ground & Water Classifications

Lake Meade - Symbolized by Ground, Water, Low, Medium & High vegetation 
Classifications

Lake Meade - Symbolized by Elevation

Hoover Dam - Symbolized by Ground & Water Classifications

Hoover Dam - Symbolized by Ground, Water, & Unclassified Classifications

Hover Dam - Symbolized by Return Count 1

Hover Dam - Symbolized by Return Count 1 & 2

Hover Dam - Symbolized by Scan Angle

https://viewer.copc.io/?state=8668f34aad8922e9a768e7865b3a82deecc8f256dcb3d5491de150c249c5f6ab
https://viewer.copc.io/?state=9a2f64a6772aa6ede57e839dd91b8c20d07eec0f2cf5ead60b9605ffbf7284e8
https://viewer.copc.io/?state=9a2f64a6772aa6ede57e839dd91b8c20d07eec0f2cf5ead60b9605ffbf7284e8
https://viewer.copc.io/?state=369bb968df8a7f71fc7424b73aa80b129303b5feca94bea62eac8c148b462fca
https://viewer.copc.io/?state=049467d43ed2bc4cadb7d4e02bf730c4b3e313761e7f42699f6cccd4efafe646
https://viewer.copc.io/?state=9215ca927e812b0cf6f90262cb4367dab64443efe7a6c400bc3bbb4fcc4af23e
https://viewer.copc.io/?state=d61c9998dbcf40523c54489357cae93a40f45576f67d98caf7bfa6036c7816ff
https://viewer.copc.io/?state=54173dc4f3f70f72538824727835bbfe0f3b579f0fed126b8851f431de81ef63
https://viewer.copc.io/?state=118ae2a384706af86ebaed57f6f8effa2dedbdedc9dbd8ede7f54033b6c92acf
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3D National Topography Model
Progression required to produce a fully integrated and continuous 
topographic model to meet the Nation’s critical applications

3DEP 
Baseline

3DHP Next gen
3DEP

3DNTM

Complete the 
nationwide 3D 
Elevation Program 
(3DEP) baseline

Use the 3DEP 
baseline to derive 
the 3D Hydrography 
Program (3DHP)

Implement the next 
generation of 3DEP 
to multiply value and 
improve applications

Research and develop 
a 3D data model to 
fully integrate 3DEP, 
3DHP, and other data

94% of the Nation 
has 3DEP baseline 
data available or in 
progress

First full year of 
implementation in 
FY24

First full year of 
implementation in 
FY27 depending on 
funding

Early development 
stage
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The terrestrial component of the 3D Nation vision of a continuous data 
surface from the depths of the oceans to the peaks of the mountains

Provides foundational data to critical initiatives
 Future of Flood Risk Data and Risk Rating 2.0
 The National Water Model 
 The Clean Water Act
 The Earth Mapping Resources Initiative and 

critical minerals
 National Landslides Preparedness Act

Provides universal 
sharing of water 
information as the 
geospatial foundation 
for the Internet of Water

Enables new and emerging 
applications
 Multiple vintages enable 

change detection
 Water-related 

applications move from 
the neighborhood to the 
street-level in accuracy

Underpins a broad range of applications including 
flood risk management, drought management, 
hazards response and mitigation, infrastructure 
management, climate change science, and more

Provides a federated 
system of shared 
elevation resources

usgs.gov/3DNTM
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Moving toward 3DHP

■Editing on NHD and WBD ended 2023

■Final version of WBD in work

■Static versions of NHD and NHDPlus are available and can be found 
https://apps.nationalmap.gov/downloader/NHD/DataAccess or viewer.nationalmap.gov/services

NHDPlus High Resolution         
(NHDPlus HR)

National Hydrography Dataset (NHD) Watershed Boundary 
Dataset (WBD)

3D Hydrography Program (3DHP)

https://apps.nationalmap.gov/downloader/NHD/DataAccess
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NV pilot EDH project

1:24,0001:5,000
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Reference Links
• General National Map questions: TNM_help@usgs.gov

• The National Map Video page  usgs.gov/NGPvideos

• Download page  usgs.gov/NationalMap/data-download 

• Service List  usgs.gov/NationalMap/services

• National Map Liaison Contact Info: https://www.usgs.gov/NGPConnect

• Kirk Waters with NOAA wrote a great blog post about Entwine Point 
Tiles https://geozoneblog.wordpress.com/2021/09/29/new-ways-to-access-lidar/

mailto:Tnm_help@usgs.gov
https://www.usgs.gov/programs/national-geospatial-program/national-map-training
https://www.usgs.gov/the-national-map-data-delivery/gis-data-download
https://www.usgs.gov/the-national-map-data-delivery/national-map-web-map-services-simple-notification-service
https://www.usgs.gov/NGPConnect
https://geozoneblog.wordpress.com/2021/09/29/new-ways-to-access-lidar/
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Thank You!

Cynthia Ritmiller  
critmiller@usgs.gov  
303– 202- 4550

Drew Decker
ddecker@usgs.gov
619-202-6430

mailto:critmiller@usgs.gov
mailto:ddecker@usgs.gov
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