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Welcome!

Thank you for joining us today!

ÅWe are excited to meet with you today to discuss 
lidar acquisition planning efforts inMinnesota.

ÅMembers of the 3DGeomaticsCommittee Lidar 
Acquisition Workgroup will be introducing3DGeo, 
sharing updates, and information about lidar 
collects for Minnesota.

ÅWe welcome your input today and going forward.



Meeting Housekeeping

ÅPlease mute your microphone if 
ȅƻǳΩǊŜ ƴƻǘ ǎǇŜŀƪƛƴƎ

ÅType in questions anytime into the 
chat windowΣ ŀƴŘ ǿŜΩƭƭ ŀŘŘǊŜǎǎ ǘƘŜƳ 
during the Q&A section

ÅFeel free to use your microphone during 
Q&A session

ÅSlides will be shared after the meeting



Agenda

2:05 - 2:15(10 min) Welcome, Introduction and agenda 
overview

Joe Sapletal
Dakota County IT Department, Office of GIS | 
Sr. GIS Specialist

2:15 - 2:40 (25 min) Intro to 3DGeo, Minnesota Lidar Plan & 
National 3DEP program, Hydro Examples.

SeanVaughn
GIS Hydrologist & LiDAR Data Steward | MNIT 
serving EWR Hydrography Data Stewardship

2:40 - 3:05 (25 min) Forestry Applications, Progress on lidar 
acquisition planning statewide, and how 
you can get involved 

JenniferCorcoran
DNR Forestry, Remote Sensing Program 
Consultant | Resource Assessment

3:05 - 3:30(25 min) Information Sharing and Q & A Sean Vaughn, JenniferCorcoran, Joe Sapletal, 
Gerry Sjerven, Alison Slaats & other attending 
3DGeo Acquisition Team members.

Alison Slaats - Running the slide show.
Gerry Sjerven - Monitoring Chat

Note: If you have questions during the presentation, please submit them to the chat window during 
the meeting and we will review them during the discussion session.



Goals for today

ÅWho is 3D Geomatics (3DGeo)?

ÅWhat is this partnership and plan all 
about?

ÅWhat is Lidar in 2020 and beyond?

ÅWhat do we get for the money we can 
contribute?

ÅWhen do we get our deliverables?

Å²ƘŀǘΩǎ ǘƘŜ ƴŜȄǘ ǎǘŜǇǎ ŀŦǘŜǊ ǘƘƛǎ 
meeting?



What is lidar?

ÅLidarstands forlight detectionand ranging 

ÅIt is a mapping technology that uses a 
pulsed laser to measure the time it takes for 
emitted light to travel from a sensor to the 
ground or other objects and back.

ÅThe sensor can pulsea laser beam hundreds 
of thousands of times per second, millions 
of returns ("points") are captured, resulting 
in a "point cloud" of three-dimensional 
measurements.

Image from the Washington Geological Survey



What is Lidar?

To Some:
Å2-ft Contours

ÅDigital Elevation Model (DEM)

To Some:
ÅHydro-modified DEM & Hydrography

Å1-ft contour Dataset

ÅVegetation and Buildings

ÅIntensity Imagery

ÅDigital Surface Model (DSM)

ÅAnd Many other products

To Some Lidar Is:

ÅA 3D Point Cloud

wŜƎŀǊŘƭŜǎǎ ǿƘŀǘ ƭƛŘŀǊ ƛǎ ǘƻ ȅƻǳ ŀƴŘ ȅƻǳǊ ōǳǎƛƴŜǎǎ ƴŜŜŘǎΣ άƭƛŘŀǊέ ōŜƎƛƴǎ ǿƛǘƘ ŎƻƭƭŜŎǘƛƻƴ ƻŦ 
the data as part of a data procurement project within a 3D Geomatics lidar acquisition 
area.

Note: The two most downloaded 
authoritative lidar-derived products from 
MnTOPO are the 2-ft Contours and the 
DEM.



Coordinating 
aƛƴƴŜǎƻǘŀΩǎ 

Lidar 
Acquisition



The Beginning                - 2002

2002 Need for a DEM 

ÅάΧƴŜŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀ ƘƛƎƘ-resolution 
DEM and floodplain mapping 
ǇǊƻƎǊŀƳέΦ 

ÅάΧŎƻǊǊŜŎǘƭȅ ƛŘŜƴǘƛŦȅ ŀƴŘ ƳŀǇ ŦƭƻƻŘ 
ƘŀȊŀǊŘ ŀǊŜŀǎΧέ 

ÅάΧŜŦŦƛŎƛŜƴǘƭȅ ŀƴŘ ŜŦŦŜŎǘƛǾŜƭȅ ƳŀƴŀƎŜ 
land and water resources as well as 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜέΦ 

$80 Million

Å$41M ςDEM

Å$27M ςFloodplain Mapping

Å$12M ςIT Infrastructure



HD Lidar

2002 - Reactive Approach 

ÅάLƴ мффо ŀƴŘ мффтΣ ŦƭƻƻŘƛƴƎ ŎŀǳǎŜŘ ϷмΦт ōƛƭƭƛƻƴ ŀƴŘ ϷмΦр 
ōƛƭƭƛƻƴ ƛƴ ŘŀƳŀƎŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΧέ

ÅάCƻŎǳǎƛƴƎ ƻƴ мффтΣ ŀ ǘƻǘŀƭ ƻŦ Ϸуол ƳƛƭƭƛƻƴΣ ŀōƻǳǘ ƘŀƭŦ ƻŦ ǘƘŜ ǘƻǘŀƭ 
estimated damage, was spent thereafter by state, federal and 
ǇǊƛǾŀǘŜ ŀƎŜƴŎƛŜǎ ǘƻǿŀǊŘǎ ǊŜŎƻǾŜǊȅέΦ



Geospatial Advisory Council (GAC) - 3D Geomatics Committee

Geospatial Advisory Council (GAC)

ÅCoordinating bodyfor the Minnesota geospatial community. 

ÅCross-section of organizations that include counties, cities, universities, 
business, nonprofit organizations, federal and state agencies, tribal 
government, and other stakeholder groups.

3D Geomatics Committee (3DGeo)

ÅCommittee under the GAC
ÅWorks to identify and promote the need for planning, funding, 

acquisition, and management of three-dimensional geomatic data 
and derived products. 
ÅLidar acquisition led by a team with dedicated time working to 

bring new high-definition lidar to Minnesota.



3DGeo Workgroups

3DGeo Executive Steering Team

Á Workgroups/Subgroups

Å Hydrogeomorphology

1. Data Catalog
2. Foundational Hydrography Data 

Stewards
3. DEM Hydro-modification

Å Vegetation

Å Education

Å Human Infrastructure

Å Data Acquisition



The Minnesota Lidar Plan 

ÅOne plan for Minnesota

ÅCommittee led plan, not a state agency plan

ÅCollaborationof the geospatial community

ÅCoordinationof lidar acquisition in 
Minnesota leverages federal match dollars

Minnesota Lidar Plan - Our Plan ςYour Plan ςOne Plan

3DEP grant success is built on a guiding plan that pulls 
the community together to foster collaboration and 
coordinate funding to achieve the common goal of 
high density lidar acquisition across Minnesota



Background

Å[ƛŘŀǊ ŀŎǉǳƛǎƛǘƛƻƴǎ ŀǊŜ ŎƻƻǊŘƛƴŀǘŜŘ ōȅ ǘƘŜ D!/Ωǎ 3DGeo Committee 

ÅaƛƴƴŜǎƻǘŀΩǎ [ƛŘŀǊ tƭŀƴ ŘƛǾƛŘŜǎ ǳǇ ǘƘŜ ǎǘŀǘŜ ƛƴǘƻ lidar acquisition areas (LAA) 
based on political (county) and watershed boundaries

ÅGrant fundsare available from USGS for lidar acquisition because there is a 
national need for a nationwide elevation layer

Å3DGeo is working to organize lidar acquisition so that Minnesota can take 
advantage of this USGS federal funding opportunity

ÅEconomies of scale are achieved

ÅThe bigger the collection footprint, the lower the cost



3DGeo - Data Acquisition Workgroup

Mission:

ÅThe Data Acquisition Workgroup promotes procurement 
of foundational 3D data for Minnesota. 

Co-Chairs

ÅSean Vaughn, Alison Slaats, and Gerry Sjerven

Lidar Acquisition Subgroup:

ÅAlison Slaats (MnGeo), Jennifer Corcoran (DNR), Colin Lee(MnDOT), 

Sean Vaughn (MNIT DNR), Gerry Sjerven (MN Power), Dan Ross (MnGeo), 
Matt Baltes(NRCS), Joel Nelson (U of MN), Joe Sapletal(Dakota Co),

AndraMathews (MnDOT), and Brandon Krumwiede(NOAA), Jeff Weiss
(DNR).



What:
3DEP



USGS 3D Elevation Program (3DEP)

3D Elevation Program (3DEP)

ÅSystematicallyguiding the collection of 
3D elevation data in the form lidar data 
for the United States, and the U.S. 
territories

ÅGoal: elevation dataset for the nation 
by 2023

ÅAcquisition contracts are under two managerial mechanisms
o GPSC 
o COOP 



USGS 3D Elevation Program (3DEP)

Broad Agency Announcement 
(BAA)

ÅGrant coordinating mechanism 3DEP  

ÅGuides partnershipsbetween the USGS 
and other Federal agencies with other 
public and private entities seeking 
high-quality 3D lidar elevation data 
acquisition. 

ÅUSGS is cost-sharingvia grant funds for 
QL2 or greater

ÅDǊŀƴǘǎ ǘƘǊƻǳƎƘ ά.!!έ ǇǊƻŎŜǎǎ ς
deadlinesare every fall (Oct/Nov)



What is:
High-density 

Lidar



Need for High-density Lidar

ÅHigher-resolution, higher-quality, and higher 
density lidar dramatically improvesour ability 
to analyze the landscape in Minnesota, map 
ŀǎǎŜǘǎΣ ŀƴŘ ŀǎǎŜǎǎ ǊŜǎƻǳǊŎŜǎ

ÅProvides the foundation for development of 
authoritative derived products use to analyze 
and plan forcurrent and future scenarios, and 
ƳŀƪŜ ōŜǘǘŜǊ ƛƴŦƻǊƳŜŘ ŘŜŎƛǎƛƻƴǎ 

ÅEnables practitioners,managers, and 
researchers to be more proactivethan 
reactive.  Lidar Point Cloud Colorized by Photo



What is High Density Lidar?

High-Density lidar 
is defined by 

two measures: 

1. Pulse Spacing

2. Pulse Density

These two HD technical 
measures relate to flight 
mission planning and 
they affect the
subsequent: 

1. Point Density of the lidar 
Point Cloud 

2. Derived Products

CurrentMinnesota 
Data Holdings

3DGeoCommittee 
Minimum

USGS& FEMABase 
Specification Minimum

Improved Density = Improved Detail

ÅQL1 = 8+ pulses per 1 square meter
ÅQL3 = 1   pulse per  2 square meters

¢ƘŀǘΩǎ мсҌ v[м ǇǳƭǎŜǎ ǇŜǊ ǘƘŜ ǎŀƳŜ нƳ 
area of QL3



HD Lidar ςDerived Products

Lidar Quality Levels Define 
Deliverable Specifications 

ÅMinimum DEMCell Size

ÅMinimum ContourInterval

CurrentMinnesota Data Holdings

3DGeoCommittee Minimum 

USGS& FEMABase Specification 
Minimum

A High-density Pulse = High 
Density of Points = Highly 
Detailed Derived Products

QL1 = 16 grid cells per one QL3 cell
QL1 = 2 additional contour lines for 

every one 2-foot contour  



Current statewide data
<1pts/m²

Quality level 1 data
>8pts/m²

άΧōǳǘ ȅƻǳ ŀƭǊŜŀŘȅ ƘŀǾŜ [ƛŘŀǊέ
Quality Matters



HD Lidar ςDerived Products

DIGITAL ELEVATION ς¢ƘŜ /ŀǘŀƭȅǎǘ ŦƻǊ aƛƴƴŜǎƻǘŀΩǎ Lƴƛǘƛŀƭ [ƛŘŀǊ



HD Lidar ςDerived Products - Hydrology Example

WATER CONVEYANCE LANDFORMS
Mapping the Unmapped



HD Lidar ςDerived Products LiDAR Ą Point Cloud ĄDEM

MN.IT Services @ DNR| MN DNR LiDAR Hydrography Development Group

ÁWhere does the watercourse 
begin ?

ÅWhere concentrated flow 
begins.  LiDAR captures these 
landforms.

ÁFeatures of hydrologic 
Significance.

ÅNickpoint

ÅWater Conveyance Landform
We Do this 
with Digital 
Elevation 
Models (DEM)



HD Lidar Examples:Infrastructure

ÅTransportation
Å3d Design

ÅTraffic operations

ÅSigning and striping

ÅHighway safety

ÅMaintenance

ÅAsset management

ÅEnergy
ÅTraditional

ÅRenewable/Alternative

ÅCultural/Historical Resources



HD Lidar Examples: Vegetation Mapping

Low Density (QL3, 1ppm) High Density (QL1, 8+ppm)



HD Lidar Examples:Soil and Water

ÅModel movement of 
water on the landscape

ÅKey building block of 
modeling processes

ÅIdentification of best 
management practices 
(BMP)

ÅWetland and vegetation 
management 



HD Lidar Examples: Floodplain Mapping

2020 - Progressive Approach 

ÅWe have an opportunity to be proactive
and map this entire scene.  

ÅNew high density lidar not only maps this 
area of flood inundation but it maps all 
the infrastructure assets in the image. 



Where:
Next Lidar 

Collect



Lidar Acquisition Areas and Blocks of Interest


