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Welcome!

Thank you for joining us today!

²ŜΩǊŜ ŜȄŎƛǘŜŘ ǘƻ ƳŜŜǘ ǿƛǘƘ ȅƻǳ ǘƻŘŀȅ ǘƻ 
discuss lidar acquisition planning efforts in 
Southern Minnesota.

Members of the 3DGeomaticsCommittee 
Lidar Acquisition Workgroup will be sharing 
updates and information about planned 
collects for Minnesota.

We welcome your input today and going 
forward.



Goals for today

ÅProvide context for new lidar 
acquisition

ÅShare progress on lidar acquisition 
planning in southern Minnesota

ÅInvite you to participate and become 
involved in lidar work

ÅProvide time for questions and 
discussion



Agenda

Time Topic Presenter

10:05- 10:15 Welcome, Introduction and agenda 
overview

DanRoss
Minnesota Geographic Information Officer 
MnGeo

10:15-10:25 Spring 2020 Lidar Collection Lisa Hanni, Goodhue County Surveyor

10:25-10:45 Intro to 3DGeo, Minnesota Lidar State 
Plan & National 3DEP program

SeanVaughn

10:55-11:00 Progress on lidar acquisition planning 
statewide, and in southernMinnesota

Dan Ross
Matt Baltes, NRCS

11:00-11:10 How you can get involved JenniferCorcoran

11:10-11:30 Information Sharing and Q & A GerrySjerven



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



Goodhue County 2020 Lidar Collection

Lisa Hanni

Goodhue County Surveyor



Coordinating 
aƛƴƴŜǎƻǘŀΩǎ 

Lidar 
Acquisition



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



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), Dan Ross (MnGeo), Jennifer Corcoran (DNR), 

Colin Lee(MnDOT), Sean Vaughn (MNIT DNR), Gerry Sjerven (MN 

Power), Matt Baltes(NRCS), Joel Nelson (U of MN), Joe Sapletal
(Dakota Co), AndraMathews (MnDOT), and Brandon Krumwiede
(NOAA)



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)



National Enhanced Elevation Assessment (NEEA)

ÅConducted in 2011-2013

ÅInformation gathered from every 
state and from 34 different 
federal agencies

Å602 Mission Critical Activities 
need significantly better data 
than available

ÅBetween $1.2 and $13 BILLION in 
benefits annually

Å5:1 Return on Investment



What is:
High-density 

Lidar



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



Need for High-density Lidar

ÅHigher-resolution and higher-quality lidar 
dramatically improvesour ability toanalyze 
the landscape in Minnesota, map assets, and 
ŀǎǎŜǎǎ ǊŜǎƻǳǊŎŜǎ

ÅImproved and up-to-date lidar provides the 
basis to analyze and plan forcurrent and 
future scenarios, and make better informed 
ŘŜŎƛǎƛƻƴǎ 

ÅEnables practitioners,managers, and 
researchers to be more proactive than 
reactive.  Due to emerging applications, the 
new lidar study to be released later this year is 
expected to see a higher ROI than the 5 to 1 
return on investment.

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

USGSBase 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



Quality level 1 data
>8pts/m²

άΧōǳǘ ȅƻǳ ŀƭǊŜŀŘȅ ƘŀǾŜ [ƛŘŀǊέ
Quality Matters

1ppsm

8ppsm

30ppsm



HD Lidar ςDerived Products

Lidar Quality Levels Define 
Deliverable Specifications 

ÅMinimum DEMCell Size

ÅMinimum ContourInterval

CurrentMinnesota Data Holdings

3DGeoCommittee Minimum 

USGSBase 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  



What:
Minnesota 
State Lidar 

Plan



Overview of Plan

ÅExecutive Summary & Introduction

ÅBackground about Lidar

ÅValue and Benefit of Lidar to the State

ÅLidar Acquisition Areas of Interest

ÅLidar Acquisition Specifications

ÅElevation Products to be Derived from Lidar

ÅCost Estimates

ÅData management and Distribution

ÅOutreach Plan

ÅEducational Needs and Support

https://www.mngeo.state.mn.us/committee/
3dgeo/acquisition/Minnesota_State_Lidar_Pl
an.pdf

https://www.mngeo.state.mn.us/committee/3dgeo/acquisition/Minnesota_State_Lidar_Plan.pdf
https://www.mngeo.state.mn.us/committee/3dgeo/acquisition/Minnesota_State_Lidar_Plan.pdf


Story Map

http://bit.ly/MnLidarPlanStoryMap

http://bit.ly/MnLidarPlanStoryMap


Lidar Acquisition Areas of Interest



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:Infrastructure

ÅInfrastructure
ÅHigh dependence on Lidar

ÅάIƻǳǎŜ ƻŦ wŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ǇǊƛƻǊƛǘƛȊŜŘ 
modern, resilient, and sustainable 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀǎ ǇŀǊǘ ƻŦ !ƳŜǊƛŎŀΩǎ ǊŜŎƻǾŜǊȅΦέ



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



What is happening next?

ÅOur Rainy Lake Block BAA was 
successful! 

ÅWith an additional area in the LS Block

ÅCircumstances pushed the collection 
to Spring 2021 (instead of 2020)

ÅFunding Agreements and invoicing 
are underway

ÅStatement of Work development 
begins soon



3DGeo & 3DEP ςEstimatedTimelines

Phase 1 ςPlanning & Grant Application

ÅOutreach and Planning (ongoing) ςMay/June/July

ÅPlan Revisions, 3DEP Webinar ςAugust

ÅBAA application preparation ςSeptember

ÅBAA application due ςOctober/November

ÅBAA announcement ςDecember/January

ΧŎƻƴǘƛƴǳŜǎ ƻƴ ǘƘŜ ƴŜȄǘ ŎƻƭǳƳƴ όǘƘŜ ƴŜȄǘ ȅŜŀǊύΧ

Phase 2 ςData Acquisition & Delivery

ÅFunding Agreements, Statements of Work ςFeb/March

ÅSurvey in the field ςMarch/April

ÅAcquisition ςApril/May (leaf off, snow free)

Å Initial QA/QC ςApril/May

ÅData Calibration and processing ς3-6 months

ÅData QA/QC & Data distribution ς3-7 months

Total turnaround for an AOI = 20ς26 months (from planning phase to data in-hand)



3DEP Program - Lidar Products 

3DEP standard deliverables

ÅClassified Point Cloud

ÅBare-Earth Surface Raster (Digital Elevation Model)

ÅLidar Swath Polygon

ÅProduct metadata & Metadata Tags

ÅReports

ÅSurvey

ÅCollection/Mission

ÅProcessing

ÅQA/QC

Possible added deliverables

ÅImproved hydrographic products

Å1-ft contour dataset

ÅBare Earth point cloud

ÅClassification of high vegetation and buildings

ÅIntensity imagery, GeoTIFF



Lidar Acquisition Areas of Interest



What is happening now?

ÅGoodhue County successfully 
collected QL0 in Spring 2020!!

ÅPotential next Lidar Acquisition 
Block in the SE: 

ÅLower Mississippi Block 

ÅExpressed interest in Nobles and 
Washington Counties 


