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Jason M. Stoker, and Diana R. Thunen

Abstract

The 3D Elevation Program (3DEP) is a cooperative
activity to collect light detection and ranging (lidar) data for
the conterminous United States, Hawaii, and U.S. territories;
and interferometric synthetic aperture radar (IfSAR) elevation
data for Alaska during an 8-year period. The U.S. Geological
Survey (USGS) and partner organizations acquire high-quality
three-dimensional elevation data for the United States and its
territories that support requirements beyond what could be
realized if agencies independently pursued lidar and IfSAR
data collection activities. Data collection rates have been
increasing as a growing number of State and Federal agencies
participate in cooperative data acquisition projects. USGS
and partner agencies expanded data collection, completed the
initial product delivery systems and implemented changes to
the program governance to include a restructuring of the 3DEP
working group and formalizing the relationship to the Federal
Geographic Data Committee during the final year (2015) of
program preparation.

Introduction

The 3D Elevation Program (3DEP) is a major cooperative
activity (sidebar, p. 1-2) to collect light detection and rang-
ing (lidar) data for the conterminous United States, Hawaii,
and U.S. territories; and interferometric synthetic aperture
radar (IfSAR) data for Alaska. The U.S. Geological Survey
(USGS) and partner organizations acquire high-quality three-
dimensional (3D) elevation data for the United States and its
territories that support requirements beyond what could be
realized if agencies independently pursued lidar and IfSAR
data collection activities (Sugarbaker, 2014; U.S. Geological
Survey, 2014b). 3DEP data are already being used for a range
of innovative applications (sidebars, p. 4, 8, 11).

The primary activities during 2012 through 2015 were
program growth, new data collection, product and service
development, and technology modernization (Lukas, 2015).
Data collection rates have been increasing as a growing
number of State and Federal agencies participate in coopera-
tive data acquisition projects. During 2015, the final year of
program preparation, projects focused on the expansion of

About the 3D Elevation Program

The 3D Elevation Program (3DEP) is a national pro-
gram managed by the U.S. Geological Survey (USGS) to
acquire high-resolution elevation data (Sugarbaker, 2014).
It produces point clouds, bare-earth digital elevation models
(DEMs), and other products.

The 3DEP is backed by a comprehensive assessment of
light detection and ranging (lidar), interferometric synthetic
aperture radar (IfSAR), and related elevation data require-
ments (Dewberry, 2012) and is now an operational program.
The goal of this high-priority cooperative program is to
have complete coverage of Quality Level 2 (QL2) lidar data
for the conterminous United States, Hawaii, and U.S. ter-
ritories; and IfSAR data for Alaska by the end of 2023.

Reduced Acquisition Costs and Risks

A funded national program will provide the following:

* Economy of scale by acquiring data for larger areas
and reducing acquisition costs by 25 percent.

 Predictable, efficient, and flexible Federal invest-
ments that reduce costs for and allow better planning
by Federal, State, Tribal, U.S. territories, and local
government partners, including the option of “buy-
ing up” to acquire higher quality data.

* Consistent, high-quality data and national coverage
that provide data ready for applications that span
project, jurisdictional, and watershed boundar-
ies; meet multiple needs; and increase benefits to
citizens.

» Simpler data acquisition that provides contracts,
published data acquisition specifications, and
specialized quality assurance and information
technology expertise. Partners reduce their risks and
concentrate on their business activities.

The 3DEP can conservatively provide new benefits
of $690 million per year and has the potential to generate
$13 billion per year in new benefits through applications
that span the economy (Dewberry, 2012). The shared lidar,
IfSAR, and derived elevation datasets would foster coop-
eration and improve decision making among all levels of
government and other stakeholders.




About the 3D Elevation Program—Continued

High-Quality Data

For the conterminous United States, Hawaii, and the
U.S. territories, the USGS and its partners acquire QL2
or better aerial lidar data. The QL2 data have a minimum
nominal pulse spacing of 0.7 meters and a vertical error of
10 centimeters, measured as root mean square error in the
elevation (z) dimension (RMSE)). Statewide for Alaska,
QLS IfSAR data are acquired that have a vertical error of
185 centimeters RMSE .

The data must have been acquired during the previous
8 years. For more information, see the Lidar Base Specifica-
tion available at http://pubs.usgs.gov/tm/11b4/.

Point Cloud and Derived Products

Lidar data products include the all-return classified
point clouds and derived bare-earth DEMs. Each DEM data-
set is identified by its horizontal resolution and is produced
to a consistent set of specifications. All DEMs represent the
topographic surface of the Earth and contain flattened water
surfaces. Nationally seamless DEMs are produced by blend-
ing only the highest quality project data into a continuous
terrain surface for the United States and are published at
1/3 arc-second, 1 arc-second, and 2 arc-second resolutions.
The standard 1-meter DEM dataset is seamless within col-
lection projects but not across projects.

The IfSAR data in Alaska include digital surface mod-
els, orthorectified intensity images, and 5-meter resolution
hydro-flattened DEMs.

The USGS integrates the elevation model data into its
national elevation data coverage, as a component of The
National Map. All 3DEP products to include an eleva-
tion point query service and bulk point query service are
components of The National Map. Data are available, free
of charge and without use restrictions. To download 3DEP
products visit: http://viewer.nationalmap.gov/basic/.

Ways to Participate

Partners may contribute funds toward data acquisition
projects managed by the USGS, or they may receive coop-
erative funds to manage their own acquisition projects. The
broad agency announcement process is the primary mecha-
nism used to establish agreements between partners. For
more information see the 3DEP Web site at http://national-
map.gov/3DEP/index.html. Organizations may also access
the geospatial products and services contracts and quality-
control services managed by USGS to acquire 3DEP data.
Organizations may contribute existing elevation data that
meets 3DEP specifications. More information about using
USGS contracts or other ways to contribute is available by
request through http://nationalmap.gov/3DEP/3dep_feed-
back.html.

data collection activities and initiation of product delivery ser-
vices. The combined efforts of a broad partnership community
are achieving the envisioned 3DEP goal. In particular, partners
are pooling funds to collect lidar data over larger areas and at
lower costs than achieved in 2012 to 2014. This annual report
highlights the progress that has been made in the past year to
implement 3DEP.

U.S. Interagency Elevation Inventory
Results for Fiscal Year 2015

The USGS and the National Oceanic and Atmospheric
Administration (NOAA) maintain the U.S. Interagency Eleva-
tion Inventory (USIEI; https://coast.noaa.gov/inventory/) of
all publicly available lidar and IfSAR data to guide new data
acquisition and avoid duplication. The fiscal year 2015 (FY'15)
update of the USIEI indicates that 113,896 square miles
(mi?) of new Quality Level 2 (QL2) or better lidar data were
acquired in FY'15 by Federal, State, and other organizations
covering 3.8 percent of 49 States (not including Alaska) and
the U.S. territories. The areas where lidar were collected that
meet the QL2 requirements of 3DEP are shown in figure 1.
The USIEI includes public sources of lidar in all States that
meet 3DEP specifications (FY08—FY15). Information is
provided by users during the annual USIEI survey and was
updated in October 2015. The USIEI also includes lidar point
cloud data that are in production and unpublished as of the
report release date. The availability from State and Federal
agencies is available on the USIEI Web site at https://coast.
noaa.gov/inventory/. The latest reports and maps for all USGS
published lidar point cloud data are available at http://national-
map.gov/3DEP/3dep prodavailability.html.

Data collections by FY (2007-15) for QL2 and better
quality lidar are shown in figure 2. The collection of QL2 or
better lidar data continues to increase substantially, whereas
the collection of QL3 and lower quality lidar continues to
decline. In FY'15, the inventory reported that 20,517 mi? of
QL3 and lower quality lidar were collected, a decrease from
54,414 mi? in FY 14. The trend toward QL2 or better data
is expected to continue as users realize greater utility in the
higher quality data and acquisition costs decline (see the “3D
Elevation Program Data Collection Contracted in Fiscal Year
2015 section). To accomplish the program goal to collect
lidar in 49 U.S. States and U.S. territories and IfSAR data in
Alaska in 8 years, 12.5 percent of QL2 or better lidar data
(QLS5 IfSAR data in Alaska) would need to be collected each
year.

Owing to the frequently unfavorable weather and remote
conditions, IfSAR is the technology best suited for statewide
data collection in Alaska. IfSAR data were collected in Alaska
for 69,444 mi? covering 12 percent of the State in FY15. The
IfSAR coverage area in Alaska is shown in figure 3.
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Figure 1. Map showing areal coverage of light detection and ranging elevation data collected in the United States and U.S.
territories before and in fiscal year 2015 that meet 3D Elevation Program base-level specifications (Quality Level 2).
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Interagency Elevation Inventory (USIEI).
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in fiscal year 2015 that meet 3D Elevation Program base-level
specifications (Quality Level 5).



Light Detection and Ranging Data and Bird Nesting in North Carolina

Light detection and ranging (lidar) project—North Carolina Statewide lidar phase 1
Collection year—2014

Quality level (OL)—QL2

State—North Carolina

Product author—Doug Newcomb, U.S. Fish and Wildlife Service, Raleigh, North Carolina

Description—The State of North Carolina was able to leverage Hurricane Sandy Recovery funding from the U.S. Geo-
logical Survey and U.S. Department of Agriculture to obtain QL2 (0.7-meter posting distance, 9-centimeter vertical accuracy)
lidar data for 19 counties on the North Carolina coast. North Carolina funded the collection of QL2 lidar data for an additional
21 coastal counties in North Carolina at the same time. The data were analyzed to create seamless raster datasets for canopy
height, lidar height variance, lidar point count, and lidar height skewness at 60x60 and 20x20 feet cell sizes over the 40-county
area. Although the effort is still underway, initial results indicate a correlation between known bird nesting locations and tree
canopy height as modeled from the lidar data.
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3D Elevation Program Data Collection
Contracted in Fiscal Year 2015

In FY'15, the lidar mapping of over 150,000 mi*> was
scheduled for collection through a variety of contracts and
partnerships. These data were collected in FY'15 and FY16.
The Broad Agency Announcement (BAA) is the public pro-
cess used by the USGS to select and define lidar acquisition
partnerships. These awards can be granted to partners who will
oversee the acquisition of data, or they may be managed by
the USGS through the Geospatial Products and Services Con-
tracts (GPSC). In addition to the BAA process, partners may
use the GPSC directly to acquire data, or they may contribute
data acquired through other means that meet the minimum
QL2 specifications. The GPSC include quality and content
specifications (American Society for Photogrammetry and
Remote Sensing, 2012; American Society for Photogrammetry
and Remote Sensing, 2014; Heidemann, 2014); moreover, the
GPSC is the preferred 3DEP acquisition vehicle because the
contractors acquiring data under this vehicle must meet strict
performance requirements, ultimately leading to program cost
efficiencies and a more consistent product. The BAA resulted
in 29 projects in 26 States and U.S. territories in FY15. Where
requirements could not be addressed through the BAA pro-
cess, additional Federal acquisitions were made through GPSC
and are included in the overall FY 15 data collection contract-
ing total (fig. 4).

There are several notable trends that are happening
among 3DEP GPSC and partner contracts. The total invest-
ment in data collection among all partners continues to
increase. In FY 13, USGS and partner investments in 3DEP
totaled about $24 million, and in FY'15 they increased substan-
tially to about $46 million (table 1). Although the increased
investments mean greater lidar coverage, the overall quality
level of data collected has shifted as well. In FY'15 no QL3
contracts were awarded through the BAA process, a trend
which is being mirrored throughout the industry. In FY 13,
49,000 mi? of QL1-QL2 lidar data collection contracts
were awarded (table 2). In FY'15, that number increased to
150,000 mi? of QL1-QL2 lidar data (table 2). Investments
in IfSAR data, part of the Alaska Mapping Initiative, have
remained stable at about $7 million per year (table 1). The
funding mix for USGS and other partners include both annual

appropriations and other funds. For example, USGS received
a supplemental appropriation for lidar to respond to Hurricane
Sandy recovery efforts in FY13 and FY 14. Partner funds are
defined as partner financial contributions for data acquisition
through cooperative agreements and GPSC task orders. In
addition, some data were contributed to USGS and are being
made available for download. These contributed datasets

are not included in the summarized investment information
(table 1).

The USGS monitors data collection costs and evaluates
the average cost per square mile for representative projects
each year (table 3). In the past, this has been reported as
the total acquisition cost consisting of collection contracts,
quality assurance and quality control (QA/QC), and contract
administration (Lukas, 2015). Beginning in FY'15, the USGS
is no longer including QA/QC and contract administration as
part of the data collection per square mile cost analysis. The
QA/QC and contract administration costs are now included
in the program operations budget. This change was made
to be consistent with Federal and State partner reporting of
data collection cost. The FY'15 QL2 data collection cost was
based on an evaluation of 47 USGS and partner data collec-
tion contracts. Lidar projects with unusual costs or missing
cost components were not included in the analysis nor were
projects in Hawaii, Puerto Rico, and the U.S. Trust Territories,
which are highly variable because of high costs of aircraft
mobilization, weather, and other factors related to operating in
remote locations. The costs identified can be used as a baseline
for developing project estimates; however, care should be
exercised when using the average cost figures for data-col-
lection cost estimates in remote locations or for areas having
difficult terrain.

The lidar data collection costs continue to decline. The
average cost per square mile for QL2 lidar in FY'13 was $289
and the average project size was 1,665 mi®. The average cost
per square mile in FY15 was $226, and the average project
size was 2,836 mi’. Increasing project size is a specific objec-
tive of 3DEP and is one of the criteria used when making
awards through the BAA process. Larger projects produce
consistent data across large areas and lower program manage-
ment costs. The IfSAR data collection costs have increased in
Alaska primarily because of the remoteness and rugged terrain
associated with the remaining collection cells.
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Table 1. Total acquisition area covered by contracts awarded by fiscal year (2013-15) including U.S. Geological Survey and
partner organization contracts for light detection and ranging data (all quality levels) in the United States and U.S. territories and
interferometric synthetic aperture radar data in Alaska.

[FY, fiscal year; USGS, U.S. Geological Survey; FEMA, Federal Emergency Management Agency; NRCS, Natural Resources Conservation Service; lidar,
light detection and ranging; QL, quality level; IfSAR, interferometric synthetic aperture radar]

FY13 contracts, FY14 contracts, FY15 contracts,
in millions of dollars in millions of dollars in millions of dollars
USGS Partners Total USGS Partners  Total USGS FEMA NRCS Other Total
partners
Lidar QL1-2 4.04 9.34 13.38 7.31 20.53 27.84 7.16 11.24 7.08 13.50 38.98
Lidar QL3 0.56 2.80 3.36 0.70 5.48 6.18 0.00 0.00 0.00 0.00 0.00
IfSAR 3.54 3.24 6.78 2.84 4.07 6.91 3.61 0.00 0.07 3.68 7.36
(Alaska)
TOTAL 8.14 15.38 23.52 10.85 30.08 40.93 10.77 11.24 7.15 17.18 46.34

Table 2. Amount of light detection and ranging data for the U.S. and territories, and interferometric
synthetic aperture radar data within Alaska placed under contract by fiscal year (2013-15).

[FY, fiscal year; lidar, light detection and ranging; QL, quality level; IfSAR, interferometric synthetic aperture radar]

FY13 FY14 FY15 FY13-FY15
square miles square miles square miles total square miles
Lidar QL1-2 49,000 80,000 150,000 279,000
Lidar QL3 24,000 25,000 0 49,000
IfSAR (Alaska) 69,000 80,000 69,000 218,000

Table 3. Comparison of average acquisition costs of light detection and ranging data and interferometric synthetic aperture radar
data, presented by 3D Elevation Program quality level for the fiscal years 2012-15.

[QL, quality level; lidar, light detection and ranging; IfSAR, interferometric synthetic aperture radar]

Average cost per square mile

Quality level’ (number of projects evaluated; average size of project in square miles)?
2012 2013 2014 2015
QL1 lidar $698 (1;2,021) $520 (6; 934) $680 (7; 1,009) $478 (6; 1,429)
QL2 lidar $378 (3; 648) $289 (20; 1,665) $284 (23; 2,504) $226 (47; 2,836)
QL3 lidar $228 (28;2,183) $142 (9;2,632) $220 (4; 6,225) N/A
QLS5 IfSAR $95 $100 $110 $127

'For definitions of quality levels, refer to the lidar base specification (Heidemann, 2014).

“Numbers within parentheses next to lidar cost information are representative projects flown and average project size in square miles for Geospatial Products
and Services Contracts (GPSC) and partner projects.



Light Detection and Ranging Data and the
National Hydrography Dataset

Light detection and ranging (lidar) project—Central
Mississippi

Collection year—2014

Quality level (OL)—QL2, 1-meter digital elevation model
(DEM)

State—Mississippi

Product author—Barbara Yassin, Mississippi Department of
Environmental Quality—Office of Geology

Description—Lidar is used to create the 1:4,800 Local-
Resolution National Hydrography Dataset from 1-meter
DEMs generated from U.S. Geological Survey, Natural
Resources Conservation Service-supplied 2014 QL2 lidar.
The 1-meter DEMs from the lidar were hydro-enforced for
generating reference streams to help define the upstream limits
of the local-resolution National Hydrography Dataset streams.
As can be seen from the image below, it is difficult to know
where the stream channels are located from the aerial imagery,
but the lidar captures the terrain below the tree canopy and all
the stream variations. The Geographic Information System
software allows analysts to enhance the different topography
to see the smallest drainage in otherwise flat areas.

Lidar is also used to identify locations of sand and gravel
mining and measure the area of the mining activity. Mines
with high-walls (dangerous slopes) are also visible. With only
three inspectors for the state, the lidar helps to direct their time
appropriately. The color enhanced 1-meter DEM derived from
lidar clearly shows digging into the hill and the manmade
topographic features as a result of surface sand and gravel
mining.

EXPLANATION

Central Mississippi lidar
Height in meters
- High: 142

1,000 Feet

EXPLANATION

Central Mississippi lidar
Height in meters
- High: 194

Low: 136

1,000 Feet

Map showing color enhanced 1-meter digital elevation model
derived from light detection and ranging data. The digging into
the hillside is most prominently displayed in the mid-left portion
of the image. Source: Barbara Yassin, Mississippi Department of
Environmental Quality, Office of Geology, Jackson, Mississippi.

Three images of the same
portion of central Mississippi
depicted by a high-resolution
digital elevation model (DEM)
derived from light detection
and ranging data (left),

aerial imagery (center), and
elevation contours displayed
over the DEM (right). Source:
Barbara Yassin, Mississippi
Department. of Environmental
Quality, Office of Geology,
Jackson, Mississippi.



3D Elevation Program Product
Development

The information technology infrastructure necessary
to quality control, manage, and deliver 3DEP products and
services was the primary systems development focus from
2013 to 2015 (Sugarbaker, 2014). The data management and
delivery system was built to support lidar point cloud (LPC)
projects, IfSAR orthorectified intensity (ORI) images and
digital surface models, and standardized digital elevation
models (DEMs) at multiple levels of resolution. Additionally,
online services to support elevation point query and viewing
of elevation surfaces were created. The 3DEP implementation
phase also included the transition of all legacy data previ-
ously managed under the umbrella of the National Elevation
Dataset. Most of this work was completed by early FY'15, with
the remainder of the year spent accelerating production and
improving lidar and IfSAR processing efficiency; for example,
once LPC data have been through the QA/QC process, a single
workflow catalogs, stores, derives products, and releases data
for download to the general public. Although LPC and IfSAR
production processing began in FY15, the infrastructure to
support higher production rates in FY 16 and later years was
also being established (fig. 5).

The LPCs and derived products were published for
44,049 mi* in FY'15. The projected production in FY16 is
132,500 mi?, and in FY 17, production rates are projected to
exceed 200,000 mi? based on the volume of new data collec-
tion awards issued in FY 14 and FY15. Production statistics
are continually being updated. The most current status reports
and maps of all USGS published lidar point cloud data are
available at http://nationalmap.gov/3DEP/3dep_prodavailabil-
ity.html.

3D Elevation Program Funding

As shown by the increasing rate of contracting shown in
table 1, multiple Federal agencies saw funding increases or
allocated greater contributions than in past years to lidar data
collection in FY'15 (Lukas, 2015). Among Federal, State, local,
and Tribal partners, $46 million were allocated to acquire data
compatible with the 3DEP quality level data, an increase of
$5 million from FY14. Although the investment levels are
increasing, the gap to fully fund 3DEP data collection remains
substantial. An additional $44 million (from all sources) would
have been needed for data collection in FY'15 to achieve the
acquisition rates required for the 8-year program (fig. 6). This
analysis was completed using an updated acquisition rate for
lidar of $230 per square mile. When compared to the original
estimate (Dewberry, 2012) of $277 per square mile, the total
data collection cost estimates are now $16 million per year
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EXPLANATION
Quality level 3 or lower light detection and ranging (lidar) data

Light detection and ranging data, in square miles

® Quality level 2 or better lidar data

Figure 5. Graph showing new light detection and ranging point
cloud data available (2013-15) and projected (2016) for download
by fiscal year and quality level.

lower. The analysis also included a revised (small increase)
estimate for IfSAR data collection in Alaska. 3DEP operations
costs, including contract management, QA/QC, data manage-
ment, distribution, and administration are not included in the
data acquisition gap analysis. Revised operations costs based
on a planned program review may be reported at a later date.
The FY15 USGS base budget for 3DEP, including fund-
ing for data acquisition and 3DEP related operations (includes
data QA/QC, data management, and distribution) was
$20.4 million (U.S. Geological Survey, 2014a). Current esti-
mates are that a USGS base program of $47 million is required
to meet the financial requirements of an 8-year program. This
assumes that the USGS contributes one-third of the total cost
share for data acquisition and funds the operational compo-
nents of 3DEP. The enacted FY 16 budget included an increase
to the USGS 3DEP of about $4.3 million, bringing the base
budget to $24.7 million (U.S. Geological Survey, 2016a).
The President’s FY17 budget proposes another increase to
the 3DEP base program of about $5 million (U.S. Geological
Survey, 2016b). These incremental budget increases do help
decrease the time to completion of nationwide data coverage;
however, at the FY 16 funding level, it will take about 14 years
to complete nationwide data coverage assuming no repeat
acquisition during that period, and a steady rate of acquisi-
tion. Various USGS funding scenarios and the time, in years,
to complete one cycle of data collection for 3DEP are shown
in figure 7. Partner investment increases are also needed to
fully address the data acquisition funding gap. Funding need
estimates have used the FY'15 actual cost based on the analysis
presented in table 3. Future costs are assumed to be level.


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

EXPLANATION

Fiscal year 2015 3D Elevation Program data
acquisition funds for light detection and
ranging data (United States) and
interferometric synthetic aperture radar
(Alaska) data, in millions of dollars

B U.S. Geological Survey

B Other Federal

NonFederal partners

B Estimated data acquistion gap

Figure 6. Chart showing fiscal year 2015 3D Elevation Program
data acquisition funding and gap to reach annual investment
needed for the 8-year program, assuming level investment in each
year.

|
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Figure 7. Graph showing U.S. Geological Survey 3D Elevation
Program scenarios to fund one-third of data acquisition and

to fully fund related quality assurance and quality control,
processing, data management, and product delivery.

Community Engagement

In April 2015, the first 3DEP stakeholder meeting was
held in conjunction with the National Surveying, Mapping and
Geospatial Conference in Arlington, Virginia. The meeting
included representatives from the following organizations:

3DEP Executive Forum (represented by the Depart-
ment of the Interior, Federal Emergency Management
Agency, NOAA, Natural Resources Conservation
Service, USGS)

* American Society for Photogrammetry and Remote
Sensing

Association of American State Geologists
Association of State Floodplain Managers

Coalition of Geospatial Organizations
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» Management Association for Private Photogrammetric
Surveyors (MAPPS)

 National Geospatial Advisory Committee
» National Society of Professional Surveyors

 National States Geographic Information Council

Participants became more familiar with the planned
implementation of 3DEP and helped identify challenges and
opportunities for the program. Discussion topics included
the need for lidar plans organized at the state government
level, 3DEP outreach, tools, and strategies for complet-
ing these objectives. The MAPPS proposed to take the lead
in uniting stakeholders outside the Federal community in
a coalition to communicate about 3DEP, and offered their
Web site (http://3DEP4America.com) as a resource. Meeting
notes are available online at http://nationalmap.gov/3DEP/
documents/3DEP Stakeholder Meeting NOTES 041515v7.pdf.

The BAA and 3DEP partnership opportunity meetings.—
The FY15 BAA process included a series of national webi-
nars and public workshops designed to increase awareness
and enable stakeholders to prepare in advance for the BAA
opportunity. The 39 public workshops held across the country
provided an open forum for 3DEP stakeholders to communi-
cate and coordinate potential BAA proposals. The online and
in-person workshops held in May and June were attended by
791 participants.

Sky Breaking I1.—In August, the State of Alaska hosted
“Sky Breaking II”” in Anchorage, Alaska. This event commem-
orated exceeding the halfway mark for elevation collection of
statewide data for Alaska and celebrated the Federal/State col-
laboration that is making this achievement possible. Numer-
ous dignitaries attended and presented at the event, including
Senator Lisa Murkowski, Alaska Governor Bill Walker, U.S.
Department of the Interior Principal Deputy Assistant Secre-
tary for Water and Science Jennifer Gimbel, U.S. Geological
Survey Director Suzette Kimball, and Alaska Department of
Transportation Commissioner Marc Luiken. The Secretary
of the Interior, Sally Jewell, spoke through a video that was
prepared for the event (Gokey, 2015).

Governance

3DEP Executive Forum.—The 3DEP Executive Forum
facilitates executive dialog and collaboration on strategies
to implement and sustain 3DEP for the benefit of its Federal
stakeholders and the broader community. The Forum is com-
prised of representatives from 14 Federal agencies that support
3DEP goals for nationwide data coverage.

The 3DEP Stakeholder Meeting co-hosted by the 3DEP
Executive Forum and MAPPS was the highlight of FY'15. The
Forum also completed the Flood Risk Determination Budget
Cross Cut mandated by the Biggert-Waters Legislation (also
known as Map21). The Forum coordinated with the Office of
Management and Budget to include reporting of Federal 3DEP


http://3DEP4America.com
http://nationalmap.gov/3DEP/documents/3DEP%20Stakeholder%20Meeting%20NOTES%20041515v7.pdf
http://nationalmap.gov/3DEP/documents/3DEP%20Stakeholder%20Meeting%20NOTES%20041515v7.pdf

investments in the crosscut, which is reported to Congress.
The purpose of the reporting is to track Federal data acquisi-
tion investments and highlight coordination towards national
goals for data coverage under 3DEP.

3DEP Working Group.—The National Digital Elevation
Program (NDEP) was chartered in 2000 as an interagency
elevation data coordination group. The NDEP co-sponsored
the National Enhanced Elevation Assessment published in
2012 and endorsed the resulting design of 3DEP as a new
interagency approach to nationwide elevation data coverage.
In FY'15, NDEP member agencies developed a new charter
to formalize the group as the operational coordination body
for the program. The Working Group reports to the 3DEP
Executive Forum and supports the newly established 3D
Nation Elevation Subcommittee described below. In FY'15 the
working group focused on publishing Federal data collection
requirements as part of the BAA and coordinating data acqui-
sition among the member agencies.

3D Nation Elevation Subcommittee—The Federal
Geographic Data Committee (FGDC) is organized around
National Geospatial Data Asset themes that are coordinated
by subcommittees. The Elevation Theme co-leads are the
USGS for terrestrial elevation data and NOAA for bathymetric
elevation data. The 3D Nation Elevation Subcommittee (fig. 8)
was proposed as the formal Elevation Theme subcommittee
to the FGDC to serve as a focal point to further coordinate
topographic and bathymetric elevation data collection efforts
among Federal agencies. The FGDC Steering Committee
approved the subcommittee’s charter in December 2015.
The 3DEP Executive Forum and the 3DEP Working Group
steward the acquisition and utilization of terrestrial lidar. The
3DEP Working Group reports to the Executive Forum. The
Interagency Working Group on Ocean and Coastal Mapping
develops coordinated interagency strategies for the acquisition
of bathymetric data; collectively 3DEP and the Interagency
Working Group on Ocean and Coastal Mapping develop strat-
egies for terrestrial and bathymetric data in the coastal zones.

Alaska Mapping Executive Committee.—The Alaska
Mapping Executive Committee (AMEC) consists of execu-
tive managers from multiple Federal agencies and the State of
Alaska. These executives meet twice annually to collaborate

Federal
Geographic Data
Committee

3D Nation Elevation Subcommittee

3D Elevation
Program Working
Group
(re-chartered National
Digital Elevation
Program committee)

Interagency
Working Group
on Ocean and

Coastal Mapping

Subcommittee
on Ocean
Science and
Technology

3D Elevation
Program
Executive
Forum

Reports Reports

Figure 8. Diagram showing the 3D Elevation Program
governance structure.
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Light Detection and Ranging Data for
Earthquake Hazards Mapping

Light detection and ranging (lidar) project—Federal
Emergency Management Agency Cache Creek Basin
Collection year—2015

Quality level (OL)—QL2, 1-meter digital elevation model
State—Oklahoma

Product author—Rob Williams, U.S. Geological Survey
Earthquake Hazards Program

Description—The Cache Creek Basin lidar, acquired
by the Federal Emergency Management Agency, has
provided highly desirable coverage of the Meers Fault
in southwest Oklahoma. Geologists use lidar to examine
earthquake faulting in a number of ways. First, for faults
that reach and deform the land surface, they use the lidar
to map the length and height of the deformed ground
surface (scarp). These measurements provide evidence
for the size (magnitude) and sense of fault slip (strikeslip,
reverse, and so on) of past earthquakes. This kind of sci-
ence is called tectonic geomorphology. High-resolution
lidar can help reveal hidden scarps, especially if they are
in wooded areas. A second way they use the lidar is for
mapping secondary effects of earthquake ground shaking
in the form of liquefaction features, like sand blows. The
size of the area covered by sand blows can also provide
evidence of earthquake magnitude. This information
about the size and type of faulting that comes from these
studies can then be incorporated into the U.S. Geological
Survey National Seismic Hazard Map.

A 1-meter digital elevation model, created from Quality Level
2 light detection and ranging data, depicts part of the Meers
Fault in southwest Oklahoma—the only fault east of the Front
Range in Colorado with demonstrable Holocene surface
displacements. Source: Image was derived from the Federal
Emergency Management Agency Cache Creek Basin lidar
project.



and coordinate Alaska statewide mapping activities. AMEC

is supported by an Alaska Mapping Technical Subcommittee
comprised of mapping professionals from each of the repre-
sented agencies. The Technical Subcommittee meets regularly
throughout the year to implement program details and develop
recommendations when requested by AMEC. On August 20,
2015, AMEC held a special strategic planning meeting in
Anchorage. In addition to introducing AMEC activities to
many Federal and State managers based in Alaska, the meeting
resulted in an 18-month tactical plan focused on accelerating
elevation data acquisition in the State and ensuring a smooth
transition for the impending changes in Administration.

Advanced Technologies

The 3DEP is constantly looking for ways to improve
efficiencies by investigating and adopting new technologies
and methodologies that have the potential to reduce costs
while still producing data that satisfies 3DEP requirements.
Two new lidar technologies—Geiger-mode (Aull, 2004) and
Single-photon counting lidar (Degnan, 2007)—are being
evaluated. These instruments have the potential to collect data
at higher altitudes than traditional lidar instruments and, as a
result, could provide data at a lower cost. The 3DEP is testing
the accuracies of these sensors because it has not been conclu-
sively determined if they can meet QL2 or better specifications
routinely met by linear mode lidar. Results of the evaluations
may be available in the FY 16 annual report. Additionally, the
Program must assess the full lifecycle costs for processing and
managing the data from these sensors before adopting them
for use.

Other technologies are beginning to be evaluated as well;
for example, topographic-bathymetric lidar has the potential
to collect inland bathymetric data under certain conditions
related to water clarity, water depth, and other factors. This
technology can provide new elevation data for submerged
topography where 3DEP has traditionally required hydro-
flattened water surfaces in DEMs. In addition, structure-from-
motion and other image-based photogrammetric processes
for deriving 3D information have the potential to collect data
that meet 3DEP accuracy requirements. The use of unmanned
aircraft systems as platforms for data acquisition could further
affect the utility of these technologies.

Summary

Fiscal year (FY) 2015 completed the final year of prepa-
ration for the 3D Elevation Program (3DEP) initiative. Fiscal
year 2016 is the first year of the 8-year goal to deliver Qual-
ity Level 2 light detection and ranging (lidar) data across the
conterminous United States, Hawaii, and the U.S. territories
and interferometric synthetic aperture radar (IfSAR) data for
Alaska. The governance structure is in place with the 3DEP
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Executive Forum providing program guidance; the 3DEP
Working Group providing interagency coordination and tech-
nical advice; and the 3D Nation Elevation Federal Geographic
Data Committee Subcommittee providing U.S. Geologi-

cal Survey (USGS) and National Oceanic and Atmospheric
Administration co-leadership for terrestrial and bathymetric
data coordination. The Alaska Mapping Executive Committee
coordinates the collection of IfSAR data in Alaska.

Data acquisition among all partners for Quality Level
2 lidar continues to increase with 113,896 square miles of
new data collected in FY15. Projections for FY16 are that
this number will continue to rise. The initial USGS produc-
tion systems for elevation data products and services and the
necessary technology infrastructure are operational. The new
systems were used successfully to process and publish more
than 44,000 square miles of lidar and derived elevation prod-
ucts in FY15.

The cost of lidar continues to decline, and funding for
data acquisition is increasing. The data acquisition funding
gap has been reduced to $44 million per year, a substantial
improvement over previous years. Although the funding chal-
lenge has not been fully met, the outlook is very positive as
partner agencies, the USGS, and other organizations continue
to work toward the 8-year program goal to acquire nationwide
coverage of greatly improved elevation data.
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