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The 3D Elevation Program—Supporting Maine’s Economy 

Introduction
Inland flooding, sea-level rise, and pollu-

tion pose challenges for Maine’s infrastructure 
and natural resources. A highly detailed, three-
dimensional (3D) model of the Earth’s surface 
is allowing the State of Maine to address these 
challenges in an increasingly comprehensive 
and timely manner. In addition, highly accurate 
elevation data facilitate land development, 
forest management, agricultural practices, and 
wildlife conservation, all of which are key pil-
lars of Maine’s economy.

The Maine Library of Geographic 
Information (2019, p. 10), in its annual report 
for 2018, states that “elevation data are having 
a transformative effect on land development 
costs for private and public sectors in Maine’s 
economy.” Critical applications that meet the 
State’s management needs depend on light 
detection and ranging (lidar) data that provide a 
highly detailed 3D model of the Earth’s surface 
and aboveground features.

The 3D Elevation Program (3DEP; see 
sidebar) is managed by the U.S. Geological 
Survey (USGS) in partnership with Federal, 
State, Tribal, U.S. territorial, and local agencies 
to acquire consistent lidar coverage at quality 
level 2 or better (table 1) to meet the many 
needs of the Nation and Maine. The status 
of available and in-progress 3DEP baseline 
lidar data in Maine 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 Specification version 1.2 

(https://www.usgs.gov/3dep/lidarspec) or 
newer requirements. The National Enhanced 
Elevation Assessment (Dewberry, 2012) 
identified user requirements and conservatively 
estimated that availability of lidar data would 
result in at least $4.7 million in new benefits 
annually to the State. The top eight Maine 
business uses for 3D elevation data, which are 
based on the estimated annual conservative 
benefits of 3DEP, are shown in table 2.

Flood Risk Management
Many documented business uses benefit 

from increasing the availability of and access 
to highly accurate lidar data in Maine. For 
example, the Maine Floodplain Management 
Program works with individuals, communi-
ties, and flood-plain management profession-
als to reduce the risk of flooding by directing 
development outside of flood zones. More than 
9,000 flood insurance policies are in effect in 
Maine, with coverage totaling over $1.9 billion 
for property deemed at risk (Maine Department 
of Agriculture, Conservation, and Forestry, 
2021). Accurate lidar data could improve 
community flood maps (fig. 2), enable a better 
assessment of properties at risk, and possibly 
reduce insurance rates.

Natural Resources Conservation
Forty-eight percent of the water consumed 

by the public in Maine comes from surface-
water utilities (Maine Division of Environmental 
and Community Health, 2023). Organizations 
responsible for the quantity and quality of the 
State’s water supply have the potential to make 
better watershed delineations and decisions 
using lidar data. Accurate watershed delineation 
is required for estimating stormwater runoff 
in small urban watersheds and for defining 
and managing point and non-point sources of 
pollution. Lidar increases Maine’s ability to 
protect natural resources and to steward related 
recreational opportunities.

Coastal Zone Management
The fishing industry in Maine is reliant on 

long-term coastal zone management. Mapping 
intertidal zone elevations, sea-floor bathym-
etry, and upland topography, coupled with a 
seamless integration of these data, is vital for 
effective management of the coastal zone. In 
2017 the lobster industry supply chain contrib-
uted $1 billion to the State’s economy, and the 
total value of landed lobsters was $433 million 
(Island Institute, 2018). Lidar has the potential 
to improve coastal hazards modeling, identi-
fication and analysis of impervious surfaces, 
and development of resiliency plans and storm 
response plans, all of which protect Maine’s 
shoreline and the fishing industry.

Forest Resources Management
The forest products industry is a direct 

beneficiary of the widespread availability of 
public lidar data. A 2016 Maine Forest Products 
Council report (Crandall and Anderson, 2016) 
estimated the statewide annual economic impact 
of the forest products industry to be $8.5 billion 
in sales output and $1.8 billion in labor income, 
with 33,538 supported full- or part-time positions. 
Three-dimensional lidar point clouds are used by 
foresters to calculate biomass, differentiate tree 
types, and map terrain suitable for wildlife habi-
tats, such as deer wintering areas. Management of 
forest activities also requires change detection in 
aboveground vegetation and wet-area mapping, 

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 (QL0) are from 
Heidemann (2012, p. 3 and table 1); for quality levels 1 
and 2, specifications are from Sugarbaker and 
others (2014, table 1). In the quality level column, 
QL0 represents the highest level of quality. RMSEz, 
root mean square error in the elevation (z) dimension; 
cm, centimeter; m, meter; pls/m2, first return pulses 
per square meter; ≤, less than or equal to; ≥ , greater 
than or equal to]

Quality 
level

RMSEz 

(cm)

Aggregate 
nominal pulse  
spacing (m)

Aggregate 
nominal pulse  
density (pls/m2)

QL0 ≤5 ≤0.35 ≥8.0
QL1 ≤10 ≤0.35 ≥8.0
QL2 ≤10 ≤0.71 ≥2.0

3DEP by the Numbers: Maine

Expected annual benefits $4.73 million

Quality level 2 completion1 100 percent
1Quality levels 0 and 1 collection is at additional cost.

Figure 1.  Map of Maine showing status of 3D 
Elevation Program (3DEP) baseline lidar data as of 
August 2022. Visit https://usgs.gov/NationalMap/
LidarExplorer to find and download currently 
available data.
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which are greatly enhanced with accurate digital 
elevation models and classified lidar point clouds.
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Rank Business use
Annual  
benefits  

(millions)

1 Natural resources conservation $1.69

2 Flood risk management 1.51
3 Forest resources management 0.33
4 Agriculture and precision 

farming
0.29

5 Coastal zone management 0.26
6 Sea-level rise and subsidence 0.25
7 Infrastructure and construc-

tion management
0.19

8 Geologic resource assessment 
and hazard mitigation

0.13

Other 0.08
Total 4.73

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

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 con-
sistent, high-resolution topographic elevation 
data—both 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 reduce costs and allow better planning.

•	 Consistent national coverage that provides 
data for applications that span project, juris-
dictional, and watershed boundaries.

• Simplified data acquisition that pro-
vides contracts, project management, 
quality assurance, and published data 
specifications.

• National benefits of $690 million per year 
conservatively, with the potential to 
generate $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 (z) dimension (RMSEz) (see 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 govern-
ment partners, as well as private sector 
partners, and offers the option to acquire 
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 Broad 
Agency Announcement is the mechanism 
used to establish partner agreements. Organi-
zations and the private sector may contribute 
existing data that meet 3DEP requirements. 
For more information refer to the 3DEP web-
site at https://usgs.gov/3DEP/collaborate/. res21-0054_fig02v
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Figure 2.  Flood-depth map combined 
with a digital elevation model (DEM) of the 
landscape. Opaque colors represent areal 
extent and depth of flooding of the main river 
and tributaries, while transparent colors on the 
DEM represent elevation of the land surface. 
Gray line in the river is the centerline. This kind 
of map can be used to support the development 
of new community flood-zone maps. Graphic by 
Luke Sturtevant, U.S. Geological Survey.
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