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The 3D Elevation Program—Supporting New Hampshire's Economy

Introduction

The topography of New Hampshire
ranges from the Coastal Lowlands to the
Eastern New England Upland to the White
Mountains region. High-quality statewide
elevation data are useful in managing this
very diverse landscape. For example, the short
coastline, including the Great Bay estuary and
the Hampton-Seabrook marshes, is of dispro-
portionately high value to New Hampshire’s
tourist economy. The vulnerability of the coast
to the effects of sea-level rise underscores the
need for accurate, high-quality nearshore topo-
graphic elevation data and offshore bathymetric
data to effectively manage the coast’s valuable
resources, which include important fisheries,
habitat, and infrastructure. Another important
use for accurate elevation data in New Hamp-
shire is in the evaluation of flood hazards and
their potential environmental and infrastructure
effects. This evaluation includes mapping of
inundation and sediment transport, and assess-
ing the associated costs of flooding. Addressing
this challenge requires detailed knowledge
of both surface topography and inland
bathymetry. Other important activities having
a substantial economic element and need-
ing accurate elevation data include geologic
resource assessment and hazard mitigation,
urban and regional planning, infrastructure
and construction management, and cultural
resources preservation and management.
Critical applications that meet the State’s
management needs depend on light detection

Table 1. Data quality levels, pulse spacing,
and pulse density. Quality level 2 or better
lidar data meet 3DEP requirements.

[Specifications for quality level 0 (QLO) are from
Heidemann (2012, p. 3 and table 1); for quality levels
1 and 2, specifications are from Sugarbaker and oth-
ers (2014, table 1). In the quality level column, QLO
represents the highest level of quality. RMSE,, root
mean square error in the elevation (z) dimension; cm,
centimeter; m, meter; pls/m?, first return pulses per
square meter; <, less than or equal to; >, greater than
or equal to]

Quality RMSE, Aggregate Aggregate

level (cm) nominal nominal
pulse pulse

spacing (m)  density

(pls/m?)
QLO <5 <0.35 >8.0
QL1 <10 <0.35 >8.0
QL2 <10 <0.71 >2.0
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Figure 1.
status of 3D Elevation Program (3DEP)
baseline lidar data as of May 2024. Visit
https://usgs.gov/NationalMap/LidarExplorer
to find and download currently available
data.

and ranging (lidar) data that provide a highly
detailed three-dimensional (3D) model of the
Earth’s surface and aboveground features.

The 3D Elevation Program (3DEP; refer
to sidebar) is managed by the U.S. Geological
Survey (USGS) in partnership with Federal,
State, Tribal, U.S. territorial, and local agen-
cies to acquire consistent lidar coverage at
quality level 2 or better (table 1) to meet the
many needs of the Nation and New Hamp-
shire. The status of available and in-progress
3DEP baseline lidar data in New Hampshire
is shown in figure 1. 3DEP baseline lidar data
include quality level 2 or better, 1-meter or
better digital elevation models, and lidar point
clouds, and must meet the Lidar Base Specifi-
cation version 1.2 (https://www.usgs.gov/3dep/
lidarspec) or newer requirements. The National
Enhanced Elevation Assessment (Dewberry,
2012) identified user requirements and conser-
vatively estimated that availability of lidar data
would result in approximately $1.68 million in
new benefits annually to the State. The top nine
New Hampshire business uses for 3D elevation
data, which are based on the estimated annual
conservative benefits of 3DEP, are shown in
table 2.

Status of 3DEP in New Hampshire

Acquisition of quality level 1 lidar data
through a legislative Capital Budget appro-
priation in combination with funding through
3DEP occurred in 2019. This represents the
first regionally extensive quality level 1 dataset
to become available for New Hampshire.

Natural Resources Conservation

High-quality elevation data enable State,
regional, Tribal, and local governments to more
effectively implement natural resources conser-
vation practices and reduce costs to the public.
Where statewide lidar data are available,
public and private organizations can expand
their use of lidar for (1) planning and site-level
engineering to reduce fieldwork for conserva-
tion ponds, grassed waterways, pipelines, and
terracing, and (2) accurately calculating runoff,
identifying historical (drained) wetlands, and
planning wetland restoration.

Forest Resources Management

According to Jasen Stock, executive
director of the New Hampshire Timberland
Owners Association, “The forest products
industry in New Hampshire employs more
than 7,200 people and is tied to an additional
5,500 jobs in support and related industries.
The industry generates $1.6 billion annually
in economic activity and is a critical economic
engine and source of jobs in rural areas”
(Foley, 2020). Accurate characterizations of
forest resources for biomass estimation, species
quantification, and habitat suitability are basic
requirements for maximizing this economic
impact. Management of forest activities also
requires wet-area mapping as well as change
detection in aboveground vegetation, both
of which are greatly enhanced with accurate
digital elevation models and classified lidar
point clouds.

Flood Risk Management

The New Hampshire Geological Survey
and the Dam Bureau within the New Hamp-
shire Department of Environmental Services
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provide information and applications that can
be used by the public and commercial sectors
to plan and respond to events. Partnerships are
key to the agency’s success in preventing and
mitigating flood hazards. Lidar data provide
high-quality terrain information (fig. 2) as input
for more accurate and less expensive hydro-
logic and hydraulic modeling for flood studies,
retention-dam design, dam breach studies, and
stormwater management and engineering. This
information can be used to identify vulnerable
properties within a flood plain, facilitate better
flood-plain management decisions, and educate
the public on flood-risk zones by providing
dynamic 3D models to show the potential
effects of flooding from major storm events.

Table 2. Conservative benefits estimates
for the top nine New Hampshire business
uses of the proposed 3DEP data identified in
the National Enhanced Elevation Assessment
(Dewberry, 2012).

Annual
Rank Business use benefits
(millions)
Flood risk management $0.93
2 Natural resources
conservation 0.38
3 Forest resources
management 0.09
4 Agriculture and precision
farming 0.07
5 Infrastructure and
construction management 0.07
6 Geologic resource
assessment and hazard
mitigation 0.05
7 Aviation navigation and
safety 0.03
Coastal zone management 0.03
Sea-level rise and
subsidence 0.02
Other 0.01
Total $1.68

Figure 2. Lidar image of the South

Branch Piscataquog River at New Boston,
New Hampshire. Dashed dark-blue line
overprinted on the river shows the location
and extent of the half-mile-long 2018 ice jam.
The head of the jam is at the left (upstream)
end of the line. Image courtesy of Shane
Csiki, New Hampshire State Geologist.
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3D Elevation Program (3DEP)

The 3D Elevation Program is managed by
the U.S. Geological Survey (USGS) on behalf of
the community of Federal, State, Tribal, local,
and other partners and users of elevation data.
In response to growing needs for high-quality
elevation data, the goal of 3DEP is to complete
acquisition of nationwide light detection and
ranging (lidar) data (interferometric synthetic
aperture radar [IfSAR] data in Alaska) to
provide the first-ever national baseline of
consistent, high-resolution topographic
elevation data—hoth bare-earth digital
elevation models and 3D point clouds.

Benefits

¢ Economies of scale by acquiring data for
larger areas.

¢ Predictable and flexible Federal
investments that can reduce costs and
allow better planning.

¢ Consistent national coverage that provides
data for applications that span project,
jurisdictional, and watershed boundaries.

* Simplified data acquisition that provides
contracts, project management,
quality assurance, and published data
specifications.

¢ National benefits of $690 million per year
conservatively, with the potential to gener-
ate $13 billion per year in additional benefits
through applications that span the economy
(Dewberry, 2012).

High-Quality Data and Products

3DEP lidar data provide coverage with a
minimum of two points per square meter and
a vertical error not to exceed 10 centimeters,
measured as root mean square error in the
elevation (2) dimension (RMSE ) (table 1). 3DEP
baseline lidar data products include all data
points collected (point clouds) and bare-earth
digital elevation models with a 1-meter or
better resolution. The USGS integrates the
elevation data into The National Map. Data
are available free of charge and without use
restrictions. To download 3DEP products visit
https://apps.nationalmap.gov/downloader/.

Ways to Participate

Participation in 3DEP is open to
Federal, State, Tribal, U.S. territorial, and
local government partners, as well as private
sector partners, and offers the option to
acquire even higher quality data. Partners may
contribute funds toward projects managed by
the USGS, or they may receive cooperative
funds to manage their own projects. An
annual Data Collaboration Announcement
is the mechanism used to establish partner
agreements. Organizations and the private
sector may contribute existing data that meet
3DEP requirements. For more information refer
to the 3DEP website at https://www.usgs.
gov/3DEP/collaborate/.
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