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LiDAR and USGS Science StrategiesLiDAR and USGS Science Strategies

Understanding Ecosystems and Predicting Ecosystem C hange

Climate Variability and Change

Energy and Minerals for America’s Future

A National Hazards, Risk, and Resilience Assessment  Program

The Role of Environment and Wildlife in Human Healt h

A Water Census of the United States

Data Integration and Beyond
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FY10 Elevation Data ProjectsFY10 Elevation Data Projects

# of 
Projects

Costs Square 
miles

Coop Funds

SIR 26 $2,153,533.00 38,260 $13, 324,491.00

ARRA

Coops 15 $4,464,457.00 34,542 $2,506,171.00

Science 7 $1,372,023.00 2,410 0

Other 9 $3,079,220.00 93,560 $4,441,998.00

Total 57 $13,853,413.00 168,772 $20,272,660.00

Equipment $403,628.00
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Statewide Statewide LiDARLiDAR ProgramsPrograms
Eight states have statewide LiDAR programs

� North Carolina
� Louisiana
� New Jersey 
� Maryland
� Delaware 
� Pennsylvania 
� Ohio
� Iowa  

Seven states have program initiatives

� Florida
� Texas
� New York 
� Oregon
� Minnesota 
� South Carolina 
� Mississippi



State Agency Leading 
Effort

Funding Source Primary Applications 
Cited

Louisiana LA Oil Spill Coords
Office

50/50 Match FEMA & 
State

Floodplain Insurance 
Mapping

Iowa DNR Ag & NR Fund Conservation farming, 
road surveys

Minnesota Gov Council on 
GIS

MN Conserv. Legacy 
– Clean Water

Support clean water 
projects

North Carolina Office of Budget, 
Div of Emerg. Mgt

FEMA Floodplain Insurance 
Mapping

South 
Carolina

DNR Fed, state, local 
consortium

Map bare earth, 
structures, veg

Ohio Office of 
Information Tech

Fed, state, local 
consortium

Orthorectify imagery

Pennsylvania Dept of 
Conservation

State appropriation Accurate bare earth 
elevation model

Oregon Dept of Geology & 
Mineral Industries

Fed, state, local 
consortium

Map landslides, faults, 
road construction

State State LiDARLiDAR ProgramsPrograms



Base Base LiDARLiDAR SpecificationSpecification



LiDAR

Orthoimagery

Structures

Bare Earth
Elevation

Hydrology

Land Cover

Mapping Applications from Mapping Applications from LiDARLiDAR

Contours



Pine warbler (Dendroica pinus)  
Breeding habitats are open pine forests with 
little undergrowth in eastern United States. 
Forages on tree trunks and branches for 
pine cone nuts and the ground for insects.  
One of the few warblers that eats large 
quantities of nuts, particularly pine nuts.  
Nests are open cups towards end of tree 
branches.  



EnhancedEnhanced Elevation DataElevation Data ……
What’s different about it?

� Business requirements are changing… fast

� New data collection technologies are dramatically c hanging 
how we think about the surface of our planet.

� The concept of elevation is changing from a bare ea rth 
surface characterization to a three dimensional mod el of 
multiple surface objects including bare earth, vege tation, 
buildings and other features.

� Geospatial information systems must evolve (quickly ) to 
meet these business requirements.



LiDARLiDAR Shoreline ExtractionShoreline Extraction

���������	 
�����
����

������ 
������������������������� ����


Courtesy NOAA



Assessment of Farm PracticesAssessment of Farm Practices

� Discuss the 1ft contour need from the old soil 
conservation document.

National Elevation 
Dataset - 10 meter 

LiDAR derived elevation 
dataset - 2 meter

Courtesy of NRCS



Elevation Data AcquisitionElevation Data Acquisition

Elevation is key for Risk MAP:
� Address gaps in flood hazard 

data 
� Support better risk assessments
� Communicate risks to community 

officials and the public.
Elevation plan includes:
� Inventory existing elevation data 
� Acquire elevation data based on 

risk and need
� Partner to cost-share data 

acquisition and processing 

Increases the reliability of FEMA’s science to prov ide 
a more accurate picture of risk.



Carbon Cycle and AccountingCarbon Cycle and Accounting



National National LiDARLiDAR –– many other applicationsmany other applications

� National Map improvements

� National Biomass and Carbon estimates

� Improved National fire fuels models
� Consistent national fault mapping

� National land cover map improvements

� National surface hydrology network
� Improved floodplain modeling

� Improved soil surveys

� Improved National wetland inventory
� National wind and solar power 

assessments
� Improved glacier inventory

� Science and mapping go 3D

National Scale Science

Regional Science

Landscape Science

Location Science



Why is Better Data Needed? Why is Better Data Needed? 

� Many applications require it!
� For example, National Elevation Dataset has an 

RMSE of 2meters
� FEMA guidelines for flood hazard mapping require 

a RMSE of .185meters 

� Only a fraction of the Nation LiDAR-mapped
� Above-terrain features (vegetation and built-

up) has never been collected or fully utilized
� Recent high resolution LiDAR collections are 

inconsistent and difficult to integrate 



How does elevation data rank when compared How does elevation data rank when compared 
to other datato other data ……according to our customers?according to our customers?

Structured Interviews ASPRS Survey

No. Low Med High Low Medium High

Orthoimagery 158 3% 10% 87% 9.1% (25) 10.5% (29) 80.4% (222)

Transportation - Public streets/roads 158 7% 17% 76% 6.6% (18) 21.4% (58) 72.0% (195)

Elevation 158 7% 20% 73% 4.0% (11) 14.5% (40) 81.5% (224)

Hydrography – Surface water 158 8% 23% 70% 11.2% (30) 29.5% (79) 59.3% (159)

Boundaries – Civil boundaries e.g. city, county, sta te 158 14% 31% 55% 16.2% (43) 36.5% (97) 47.4% (126)

Parcels 158 24% 28% 48% 34.7% (93) 29.9% (80) 35.4% (95)

Land cover (i.e. vegetation, built, wetlands, grass lands) 156 23% 41% 36% 16.1% (43) 33.7% (90) 50.2% (134)

Geographic names 158 21% 46% 33% 24.3% (65) 42.9% (115) 32.8% (88)

Boundaries - Public Land Survey System 158 29% 33% 39% 27.6% (74) 32.5% (87) 39.9% (107)

Vertical and horizontal control 158 23% 45% 32% 18.7% (50) 25.0% (67) 56.3% (151)

Boundaries – Federal and Native American lands 157 23% 47% 30% 36.8% (96) 36.0% (94) 27.2% (71)

Pipelines and powerlines 158 22% 53% 25% 36.9% (99) 35.8% (96) 27.2% (73)

Structures – selected public buildings such as schoo ls 158 39% 34% 27% 26.4% (70) 44.5% (118) 29.1% (77)

Transportation – Other routes e.g. forest roads 155 37% 45% 19% 40.8% (108) 40.8% (108) 18.5% (49)

Transportation – Railroads 158 39% 46% 16% 30.6% (81) 44.2% (117) 25.3% (67)

Transportation – Airports 157 42% 42% 16% 38.0% (100) 37.6% (99) 24.3% (64)
Physiographic feature names (mountain, valley, canyon) 158 41% 44% 15% 43.1% (116) 33.1% (89) 23.8% (64)

Transportation – Trails 157 41% 46% 13% 50.0% (132) 35.6% (94) 14.4% (38)

Springs and wells 157 46% 38% 16% 52.6% (141) 31.7% (85) 15.7% (42)

Structures – rural areas 158 48% 37% 15% 39.1% (102) 41.8% (109) 19.2% (50)



Assessment of the Business Uses and Assessment of the Business Uses and 
Benefits of Enhanced National ElevationBenefits of Enhanced National Elevation

� Develop and refine requirements for a national 
program 

� Identify program implementation alternatives, costs  
and benefits of meeting priority Federal, State and  
other national needs 

� Quantify answers to key questions:
� Is it more cost effective for the Government to man age these 

activities within the context of a national program ?
� Are there additional national or agency benefits de rived from 

such a strategy?
� What does the optimized program look like?



Assessment PartnersAssessment Partners

Funding:
� U.S. Geological Survey
� Federal Emergency Management Agency
� Natural Resources Conservation Service
� National Geospatial-Intelligence Agency

In-kind Partners:
� National Oceanic and Atmospheric Administration
� Federal, State and other organizations expected to 

provide business use information



Enhanced National Elevation Program Enhanced National Elevation Program 
–– the the ““ going ingoing in ”” positionposition

Authoritative enhanced elevation* data for Federal and 
State applications, along with derived products, in tegrated 
into agency business uses and operations:

� Built on partnerships to meet multiple agency needs  
� Using standards to maximize interoperability 
� Conducted in concert with Federal and State program s
� Balancing requirements, benefits and costs
� Offering on-demand data coupled with data services
� Using best available technologies 
� Spawning new applications and user communities

* Enhanced elevation data refers to precise three-dimensional measurements of the terrain, built-up features, 
vegetation structure and potentially other attributes as obtained primarily from advanced LiDAR technologies



Elements of Enhanced Elevation Data Elements of Enhanced Elevation Data 
Requirements StudyRequirements Study

Element 1 – Documentation of Business Uses and Inventory of 
Existing Elevation Data

Element 2 - Aggregation and Analysis of Business Uses

Element 3 - Assess Emerging Elevation Data Collection 
Technology and Related Issues

Element 4 - Technology Infrastructure Alternatives

Element 5 - Develop Program Implementation Scenarios 



Enhanced Elevation Data Enhanced Elevation Data 
Requirements StudyRequirements Study

� A highly distributed program where each agency inde pendently 
plans, collects, manages, and distributes their dat a – a status 
quo solution. This solution anticipates that agenci es would 
coordinate their activities with others to the exte nt that they do 
so today.

� A national program where acquisition, management, and 
distribution responsibilities are shared and well c oordinated by
Federal, State, and other partners.

� A national program where the Federal Government administers 
the data acquisition and distribution on behalf of all users 
through a lead Federal Agency.

Possible Program Implementation Scenarios



Stakeholders Stakeholders 

� USGS, FEMA, USDA, NOAA, USACE, NASA, NGA and others
� Tribes
� States, local and tribal governments
� Organizations:

� Association of American State Geologists
� National States Geographic Information Council
� National Association of Counties
� AmericaView
� Coastal States Organization
� ASPRS, AAG, URISA, etc.
� MAPPS
� Science consortiums
� Others…



Plans for FY 2010Plans for FY 2010

� Advance coordinated LiDAR planning through National 
Digital Elevation Program (NDEP)

� Enhance data consistency across agencies through be st 
practices and standards

� Expand collection activities – numerous projects fun ded 
by ARRA and participating agencies 

� Initiate national assessment



Idealized Goals and ScheduleIdealized Goals and Schedule

� FY10

� Establish project team and management  oversight

� Initiate National elevation requirements and benefi ts assessment
� Build on ARRA success and partnerships

� FY11

� Requirements study completed
� Process ARRA data

� Build on partnerships – FEMA, States and others

� Develop “enhanced” elevation program plans
� FY12

� Develop supporting documents – alternatives analysis , design, 
implementation plan

� Develop organizational approaches

� FY13 – Initiate enhanced elevation activities



My QuestionsMy Questions

� What  studies do you know about that identify 
business uses and associated benefits for 
improved elevation?

� Who needs to hear about our efforts?  I need 
names.

Your QuestionsYour Questions

??


