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Updates on 3D Elevation Program status and data access, US Topo, Historic Topographic Maps, and training videos on TNM products and services
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N 3D Elevation Program (3DEP)

m Goal to complete acquisition of nationwide lidar (IfSAR in AK) by 2023 to provide the
first-ever national baseline of consistent high-resolution elevation data — both
bare earth and 3D point clouds — collected in a timeframe of less than a decade

m Address the mission-critical requirements of 34 Federal agencies, 50 states, and
other organizations documented in the National Enhanced Elevation Assessment

m ROI 5:1, conservative benefits of $690 million/year with potential to generate $13
billion/year

m Leverage the capability and capacity of private industry mapping firms
Achieve a 25% cost efficiency gain by collecting data in larger projects

m Completely refresh national elevation data holdings with new products and services

3DEP Status

2023*
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Our goal is to acquire national lidar coverage in 8 years, with ifsar data in Alaska.
The current 3DEP initiative is based on the results of the National Enhanced Elevation Assessment (NEEA),  to address mission-critical requirements of all levels of government, realize cost efficiencies by collecting data through large well-coordinated projects, and completely refresh the national elevation data holdings with new products and services.
USGS has a long history of providing elevation data, first through contours on our topographic maps and later as digital data.
The 3D Elevation Program is our current effort to provide national elevation data.  



" What is Lidar?

Light Detection and Ranging (lidar)

s Collected by high-altitude aircraft

= Onboard sensor records reflections
of a pulsed laser beam as billions
of individual points (a “point cloud”)

s Point cloud represents 3D model of
the earth

= Lidar products include:
= Lidar point cloud (earth surface
and objects on it)
= Digital Elevation Model or DEM
(bare earth surface)

GPS base station

dUSGs @ The National Map E 5,,;_ »
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Lidar is a remote sensing method that maps topography from an airplane flying at high altitude using sensors that detect the reflections of a pulsed beam of light. The reflections are recorded as millions of individual points, collectively called a point cloud, that represent the three-dimensional positions of objects on the surface of the Earth. Objects include buildings, vegetation, infrastructure, and the ground. 
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Lidar data are gathered as a dense collection of points with X, Y, and Z (height) values.  The points collectively are referred to as a point cloud.  These illustrations portray different features all represented by point clouds.  
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Lidar Products

Digital Elevation Models (DEMSs)

USGS Q@ The National Map
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Bare earth DEM


Lidar Benefits

Supports a broad range of applications and decisions that
depend on elevation data

* Flood risk management

» |nfrastructure and construction management
= Natural resources conservation

= Agriculture and precision farming

=  Water supply and quality

=  Wildfire management, planning and response
» Geologic mapping

= Forest, river and stream management

= Aviation safety

= Archaeological studies

- USGS @ The Natmnal Map
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USGS Leads 3DEP

m USGS manages 3DEP on behalf of a broad partner community that
includes Federal, state, local and tribal governments, private sector,
and non-profit groups

m Over 200 partners have contributed funding since 2015

m From 2015-2018, USGS funded 33% of costs for data acquisition,
processing, and management, while partners funded 67% of data
acquisition

m USGS manages the overall program and data lifecycle

m Leads governance and partnerships

m Manages projects

m Conducts quality checks

m Produces standard data products

m Delivers copy of data to funding partners

m Publishes data in The National Map

m Designs future generations of 3DEP based on user needs
dUSGs ,&@ The Natmnal Map
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3DEP Status — End of Fiscal Year 2019

Data are available or in progress for 67% of the Nation

*includes lidar and AK IfSAR
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Texas:  Approximately 90% 3DEP compliant, the rest is older, of lesser quality
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3DEP Products

= Lidar point cloud

s 1-meter DEM

n 10-meter seamless national
DEM

s 30-meter seamless national
DEM

Lidar Point Cloud

30-meter DEM 10-meter DEM 1-meter DEM

- USGS &@ The Natmnal Map
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3DEP

NCTCOG area lidar projects — FY19 & 20
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Project in green should be available by late spring/early summer 2020
TNRIS StratMap project in blue should be available by perhaps December 2020
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Accessing and Using 3DEP Products

https://nationalmap.gov/3dep/

HOME Data and Tools
WHAT IS 3DEP? Access to 3DEP Products and Services
GOVERNANCE

COLLABORATION
AND
PARTNERSHIPS

About 3DEP Products and Services

National Map- Service Endpoints

MNational Map Products and Services Training
PROGRAM .
Videos
BENEFITS AND
USES 3DEP Demonstration Elevation Viewer
. Interagency Elevatio

STANDARDS AND
SPECIFICATIONS All 3DEP products are available, free of charge  The National Map includes several data NESAR Didital toast 5t

and without use restrictions. To download download and visualization services, as well as ] o
DATA & TOOLS 3DEP products, please visit The National Map ~ “how to” videos, a Metadata Lineage Reporter ~ >casketch (U.S. Federal Mapping Coordination
e Viewer at the link below map application designed to help users find Stte)
3DEP Product News lidar source data for all 3DEP lidar-derived

products, and other tools.

Leam More

3DEP National
Indexing Scheme

Download Data Link

% y§§§ r@% The National Map
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T USGS LidarExplorer

https://prd-tnm.s3.amazonaws.com/LidarExplorer/index.html
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LidarExplorer
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Intuitive interface to see availability and download data

Can draw an aoi to see available lidar projects
List of projects is sorted by QL. better QL on top
Red eye symbol indicates the date has gone through entwine and can be 3d visualized
Entwine is a processing and analysis tool as well as a visualization tool
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+ 3DEP Point Cloud as Amazon

“Point cloud via the cloud”

Public Dataset

sUsers now have the option to work with massive lidar point cloud
datasets without having to download them to local machines

= The data are now part of the Open Data registry provided by
AWS, similar to the Landsat archive (in a 2-year period initially)

sHobu, Inc. and USACE collaborated with the Amazon Web
Services (AWS) Public Datasets team to organize these data as
Entwine Point Tile (EPT) resources:

= EPT enables 3D Visualization as well as optimized processing direct
from the cloud

s Registry info: https://reqistry.opendata.aws/usgs-lidar/

s USGS is now uploading 3DEP lidar point cloud data into an
Amazon s3://usgs-lidar “Requester Pays” bucket

d USGS %@ The Natmnal Map * USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only

& for Topographic Infor and does not imply endorsement by the U.S. Government.
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This Amazon Public Dataset provides two realizations of the 3DEP point cloud data. The first resource is a public access to the data provided in Entwine Point Tiles format. The second resource is a “Requester Pays” of the same data in LAZ (Compressed LAS) format; this provides users a mechanism to retrieve and work with 3DEP data that is quicker than the free FTP download protocol. . Resource names in both buckets correspond to the USGS project names. 

https://registry.opendata.aws/usgs-lidar/

~, 3DEP Point Cloud as Amazon

Public Dataset

Visualization of USGS 3DEP Lidar Point Clouds as
EPT with Potree and Plasio: https://usgs.entwine.io/
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Technical Announcement link:
https://www.usgs.gov/news/usgs-3dep-lidar-point-cloud-now-available-amazon-public-dataset

Visualization of the point cloud as Entwine Point Tile data is possible through the Potree and Plasio viewers. 

***Either Launch a quick demo of a dataset in Potree, or use the next slide with screenshots of Potree.



https://usgs.entwine.io/

Example of EPT in Potree Viewer

2016 Bear Lake-Cache project — data shows an area near Logan, UT
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Potree is a free open-source point cloud renderer for large point clouds. Area depicted is near Logan, Utah. Project was administered by AGRC, funds provided by a wide variety of partners, including USGS and FEMA through 3DEP.
Other partners:
UT Forestry, Fire, and State Lands
UT Div. of Emergency Mgmt
UT Geological Survey
USFWS
USFS
Tremonton, Logan, and Brigham Cities
Bear Lake Watch




®)

T US Topo Status — 12/3/19
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The term “US Topo” refers specifically to quadrangle topographic maps published in 2009 and later. These maps are modeled on the familiar 7.5-minute quadrangle maps of the period 1947-1992, but are mass-produced from national GIS databases on a repeating cycle. US Topo maps repackage geographic information system (GIS) data in traditional map form; this benefits non-specialist map users, as well as applications that need traditional maps.


US Topo Access

aBoth the US Topo series and HTMC maps are offered as
GeoPDFs through The National Map and the USGS Store.
However, additional formats are now offered through topoView:
https://ngmdb.usgs.gov/topoview/

‘ = GeoTIFF — compressed, 300 dpi TIFF image format, with embedded
georeferencing information so that the map can be used directly in a

GIS. The GeoTIFFs are generated at true scale, allowing users to

plot the map at the intended map scale in cases where a hard copy
is needed.

= JPEG — The high-resolution JPEGs, or 'Browse JPEG' format are
useful for getting a quick view of the map in order to find place

names or simply explore the map area without the need for
downloading a large file.

= KMZ — The KMZ format is a compressed form of the KML format
which is used for displaying the maps in Google Earth.

- USGS %@ The Natmnal Map
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HTMC: Historical Topographic Map Collection

Of particular interest to GIS users is the availability of US Topo in GeoTIFF format.

https://ngmdb.usgs.gov/topoview/
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+US Topo in GeoTIFF
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Screenshot of a new US Topo in ArcMap

Geotiffs:
2 products: 1 traditional topo look (but without woodland tint), and 1 ortho-based



Preserving the Past

Q_|_ Historical Topographic Maps (HTMC)

https://ngmdb.usgs.qgov/topoview/
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Digital repository of USGS 1:250,000 scale and larger maps printed between 1884, the inception of the topographic mapping program, and 2006.  Available as geotiff, geopdf, and jpeg.
Cleburne 1891, 1:125k
Dallas 1954, 1:250k
Weatherford North 1959, 1:24k

https://ngmdb.usgs.gov/topoview/

~. National Map Training Videos

https://www.usqgs.qov/NGPvideos

< C 0 @& httpsy//www.youtube.com/watch?v=ybI5-2GcGLQ *
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The following series of lessons will cover how to use LIDAR data in the ArcGIS Pro environment. In
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Understanding the complexity and richness of The National Map is now made easier with the public availability of web-based training videos on a wide variety of topics.  Approximately 40 videos are currently available. A new series of lessons on using lidar data in various software environments is expected to be released in 2019. Currently available videos include 3DEP Products and Services; Digital Elevation Models, Hydro-Flattening, Hydro-Enforcement and Breaklines; and the  “Using 3DEP Data” series:
Importing LAS to Global Mapper, LP360, and ArcGIS Pro
Exploring LAS Files and Derivative Data in Global Mapper
Clipping LAS Data and Creating Derivative Products in Global Mapper


http://www.usgs.gov/NGPvideos

Thank you!

Claire DeVaughan
National Map Liaison for Texas, Oklahoma, and Utah

512-927-3583
cdevaugh@usgs.gov

e .
% USGS %9 The National Map
science for a changing world Your Source for Topographic Information
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