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The 3D Elevation Program—Supporting Florida’s Economy

Introduction
Florida has the longest coastline of any 

State in the contiguous United States, and its 
coastal resources are one of the main drivers 
of its economic growth, with 80 percent of the 
State’s population living in the coastal zone 
(Hapke and others, 2019). High-quality eleva-
tion data are beneficial for use in emergency 
management, especially for hurricane response, 
recovery, and mitigation, as well as for coastal 
zone management, flood risk management, 
infrastructure planning, agriculture, forestry, 
and natural resources management. Having 
regional or statewide elevation data cover-
age that was collected at about the same time 
allows for improved results from in-depth mod-
eling and more meaningful analysis to support 
the State’s Chief Science Officer, Geographic 
Information Officer, State agencies, water man-
agement districts, and local governments that 
will use these data for decision making. 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 Florida. The status of 
available and in-progress 3DEP baseline lidar 
data in Florida 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 (NEEA) (Dewberry, 
2012) identified user requirements and conser-
vatively estimated that availability of lidar data 
would result in at least $10.88 million in new 
benefits annually to the State. The top six Flor-
ida business uses for 3D elevation data, which 
are based on the estimated annual conservative 
benefits of 3DEP, are shown in table 2. The 
Florida Statewide Lidar Assessment (Dew-
berry, 2017), conducted in 2017, exceeded 
the NEEA-identified benefits by almost 
$10 million; it reported at least $20 million in 
new benefits annually to the State, with a need 
for topographic lidar coverage at quality level 1 
(table 1). To meet this need, 3DEP in 2018 pro-
vided funding in partnership with the Florida 
Division of Emergency Management to acquire 
quality level 1 topographic lidar data over most 
of peninsular Florida to complement the exist-
ing lidar data available in the State.

Natural Resources Conservation
From restoring and protecting ecosystems 

of the Everglades to managing and protecting 
water resources, high-quality elevation data enable 
State, regional, Tribal, and local governments to 
better implement natural resources conservation 
practices while providing additional cost saving 
to the public. With increased lidar data avail-
ability statewide, public and private organizations 

can expand their use of lidar for planning and 
site-level engineering to reduce fieldwork 
for conservation ponds, grassed waterways, 
pipelines, and terracing, as well as accurately cal-
culating runoff, identifying historical (drained) 
wetlands, and planning wetland restoration.

Flood Risk Management
Florida has a critical, ongoing requirement 

for high-resolution elevation data to support the 
mapping, monitoring, management, and protec-
tion of water resources for flood control, water 
supply, water quality, and natural systems. These 
efforts are of high priority for Florida’s water 
management districts and counties in supporting 
the safety of Florida residents during hazardous 
events. Lidar data provide the baseline for many 
flood and inundation models that can be used 
by the public to better understand their home’s 
flood risk, in addition to supporting advanced 
hydrologic and hydraulic modeling.

Infrastructure and Construction 
Management

When high-quality lidar data are readily 
available, the need for traditional topographic 
land surveys (including infrastructure and 
construction-site planning and estimates) may 
be minimized. Reducing the time required for 
project planning provides cost saving to the 
public. Lidar data can be used for preliminary 
highway alignment and design, for evaluat-
ing existing roadway conditions, as input to 
hydraulic modeling for the design of structures 
to accommodate runoff and flooding from large 
rain events, and for detecting subsidence (fig. 2). 
A statewide elevation dataset would facilitate 
communication and interoperability among 
transportation organizations and enhance coop-
eration at all levels of government.

Coastal Zone Management
Florida’s Office of Economic and 

Demographic Research conducted a study in 
January 2015 determining that nine features 
make up the “state brand.” Of those nine features, 
beaches are considered the most important, 

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 lev-
els 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) dimen-
sion; 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: Florida

Expected annual benefits $10.88 million

Estimated cost for quality 
level 2 completion1

$0.88 million

Payback 0.08 year
1Quality levels 0 and 1 collection is at additional cost.

Figure 1.  Map of Florida showing status of 3D 
Elevation Program (3DEP) baseline lidar data as 
of May 2023. Visit https://usgs.gov/NationalMap/
LidarExplorer to find and download currently 
available data. 
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with investments to the Beach Management and 
Restoration Program generating a 5.4-to-1 return 
on investment (Florida Office of Economic and 
Demographic Research, 2015). Comprehen-
sive lidar coverage enables the development of 
detailed modeling for protection of Florida’s 
coastlines by helping scientists and planners 
better understand the risks of sea-level rise, the 
impacts of storm surges, and the vulnerability of 
shallow tidal-water habitats—especially as those 
data relate to climate change and annual or post-
hurricane beach nourishment efforts.
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Rank Business use
Annual  
benefits  

(millions)

1 Natural resources conservation $2.98
2 Flood risk management 2.20
3 Infrastructure and construc-

tion management
2.04

4 Coastal zone management 0.69
5 Sea-level rise and subsidence 0.68
6 Wildfire management, plan-

ning, and response
0.65

Other 1.64
Total 10.88

Table 2.  Conservative benefits estimates for 
the top six Florida 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) (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 Data 
Collaboration Announcement is the mecha-
nism used to establish partner agreements. 
Organizations and the private sector may con-
tribute existing data that meet 3DEP require-
ments. For more information refer to the 3DEP 
website at https://usgs.gov/3DEP/collaborate/. 

Figure 2.  An area of 
significant sinkhole 
development near 
the Alapaha River 
in north-central 
Florida. Left, terrain 
model developed 
from USGS 1:24,000-
scale topographic 
maps. Right, 5-foot-
resolution lidar digital 
elevation model in 
which the sinkholes are more clearly distinguishable as pockmarks (indicated by black arrows) in the 
high-elevation areas. Images and description courtesy of Alan Baker, Florida Geological Survey.
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