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The 3D Elevation Program—Supporting Mississippi’s Economy

Introduction

Mississippi has a dispersed population
of nearly three million residents in an area
of approximately 48,400 square miles and
has a favorable climate for agriculture, with
abundant precipitation and minimal extreme
temperatures. The topography consists
mostly of low hills and lowland plains, with
the highest elevation about 800 feet above
sea level. An exception is the nearly flat
Mississippi Alluvial Plain, or “Delta,” in the
northwestern part of the State. Agriculture and
forestry are Mississippi’s major industries.
With 65 percent of its area forested, the State
is one of the country’s top producers of lumber
and wood-related products. In addition to
agriculture and forest resources management,
other important economic activities are
infrastructure and construction management,
flood risk management, and water supply and
quality assessment. High-quality elevation data
can help to support these activities. Critical
applications that meet the State’s management
needs depend on light detection 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 agencies
to acquire consistent lidar coverage at quality
level 2 or better (table 1) to meet the many
needs of the Nation and Mississippi. The status
of available and in-progress 3DEP baseline
lidar data in Mississippi is shown in figure 1.

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. Map of Mississippi showing status
of 3D Elevation Program (3DEP) baseline lidar
data as of March 2024. Visit https://www.usgs.
gov/NationalMap/LidarExplorer to find and
download currently available data.

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 $10.4 million in new benefits
annually to the State. The top 10 Mississippi
business uses for 3D elevation data, which are
based on the estimated annual conservative
benefits of 3DEP, are shown in table 2.

Water Supply and Quality

The Mississippi Alluvial Plain is
subject to significant flooding, which can
cause substantial change to surface flow
patterns, and activities in it rely heavily on a
groundwater system that is poorly understood.
According to the U.S. Geological Survey
(2024), heavy utilization of the available
groundwater resources in the Mississippi
Alluvial Plain (fig. 2) “has resulted in
significant groundwater-level declines and
reductions in base flow in streams within
this area. These impacts are limiting well
production and threatening future water
availability for the region.” As a member
of the Governor’s Delta Sustainable Water
Resources Task Force, the USGS is studying
the Mississippi Alluvial Plain (U.S. Geological
Survey, 2024) with a goal to increase
understanding of past and present water use
and to improve estimates of future water
availability in the region. The information
gained can help support water resource
management decisions related to sustaining key

agricultural and industrial practices. Quality
levels 0 and 1 lidar can be of use in providing
additional data on elevation, land use, and soil.

Figure 2. Cultivation of crops is the dominant
land use in the nearly flat-lying Mississippi
Alluvial Plain. Photograph from Chapman and
others, 2004.

Flood Risk Management

The availability of high-resolution
elevation data statewide helps reduce onsite
data-collection costs and the amount of time
required to complete some phases of a flood-
risk assessment project. The quality of analyses
and study results is improved as a result of the
more accurate elevation data. Comprehensive
lidar coverage enables detailed modeling of the
overflow from streams and other water bodies
resulting from large storm events, catastrophic
dam failures, and overland storm surges from
the Gulf of Mexico. Quality level 1 lidar data
can provide an enhanced ability to predict
surface-water movement and inundation in
high-risk coastal areas. Communities and
agencies can use this information to design
evacuation route plans for public safety should
a disaster strike.

Forest Resources Management

The Mississippi Forestry Commission
(MFC) provides active leadership in forest
protection, management, inventory assessment,
and information distribution necessary
for Mississippi’s sustainable forest-based
economy. The MFC is concerned with
protecting the State’s forestlands from wildfire
and with detecting, evaluating, and controlling
pests, diseases, and invasive species. The
MEC also provides an assessment of statewide
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Table 2. Conservative benefits estimates
for the top 10 Mississippi business uses of
the proposed 3DEP data identified in the
National Enhanced Elevation Assessment
(Dewberry, 2012).

Annual
Rank Business use benefits
(millions)
1 Infrastructure and $3.67
construction management
2 Flood risk management 2.06
Agriculture and precision 1.99
farming
4 Natural resources 1.80
conservation
5 Forest resources 0.33
management
Water supply and quality 0.22
Geologic resource 0.09
assessment and hazard
mitigation
8  Aviation navigation and 0.08
safety
9  Coastal zone management 0.05
10 Sea-level rise and 0.04
subsidence
Other 0.08
Total 10.41

Figure 3. The National Park Service's Gulf
Coast Inventory and Monitoring Network
compares hemispherical photographs (right)
with lidar-derived density point-cloud data
(left) to estimate forest canopy density along
the Natchez Trace Parkway. Strip map shows
data collection locations. Graphic courtesy
of Jeff Bracewell, National Park Service.

forest resources to estimate tree removals,
regeneration, and development of forest
cover. The National Park Service’s Gulf Coast
Inventory and Monitoring Network conducts
terrestrial vegetation monitoring along the
Natchez Trace Parkway. Lidar-derived canopy
density assessments supplement traditional
plot-based sampling methods to inform park
staff about forest health (fig. 3). Quality level 1
lidar data could assist in forest analyses and
management activities.
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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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