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Welcome!

Thank you for joining us today!

2 SQNB SEOAUSR G2 Y|
discuss lidar acquisition planning efforts
Southern Minnesota.

Members of the 3M5eomaticsCommittee
Lidar Acquisition Workgroup will be shari
updates and information about planned
collects for Minnesota.

We welcome your input today and going
forward.



Goals for today

AProvide context for new lidar
acquisition

AShare progress on lidar acquisition
planning in southern Minnesota

Alnvite you to participate and become
iInvolved in lidar work

AProvide time for questions and
discussion



Time

10:0510:15

10:1510:25

10:2510:45

10:5511:00

11:0011:10

11:1011:30

Topic

Welcome, Introduction and agenda
overview

Spring 2020 Lidar Collection

Intro to 3DGeo, Minnesota Lidar State
Plan & National 3DEP program

Progress on lidar acquisition planning
statewide, and in southerMinnesota

How you can get involved

Information Sharing and Q & A

Presenter

DanRoss
Minnesota Geographic Information Officer
MnGeo

Lisa HanniiGoodhue County Surveyor

Seanvaughn

Dan Ross
Matt Baltes, NRCS

JenniferCorcoran

GerrySjerven




Meeting Housekeeping

APleasenute your microphone if
82dzQNB y 20 aLlSl 1A

AType in questions anytime into the
chatwindowZ I yR ¢SQf f
during the Q&A section

A Feel free to use your microphone during
Q&A session

A Slides will be shared after the meeting




Goodhue County 2020 Lidar Collection

Lisa Hanni

Goodhue County Surveyor 4 85 : J
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W i ' ) | 3DGeo Workgroups

Vegetation

3DGeo Executive Steering Team

&~ X ) | A Workgroups/Subgroups

steering |/ A Hydrogeomorphology
Team
1. Data Catalog

2. Foundational Hydrography Data
Stewards
3. DEM Hydremodification

Human
Inmiy A Vegetation
: ' A Education
mergency

k Management A
\ / A Human Infrastructure

/ Fish & Wildlife /j

A Data Acquisition

Geospatial Advisory Council




3DGeo Data Acquisition Workgroup

Mission:

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

CoChairs
ASean Vaughn, Alison Slaats, and Gerry Sjerven

Lidar Acquisition Subgroup:

A Alison Slaats ) Dan Rosg ) Jennifer Corcorati
Colin Leé ) Sean Vaughti ,)Gerry Sjerven
} Matt Baltes ;) Joel Nelson ) JoeSapletal

YAndraMathews )yand BrandorKrumwiede







USGS 3D Elevation Program (3DEP

3D Elevation Program (3DEP)

A Systematicallyguiding the collection of |
3D elevation data in the form lidar data 5 = &
for the United States, and the U.S. ip R
territories

A Goal: elevation dataset for the nation
by 2023

A Acquisition contracts are under two managerial mechanisms
o GPSC
o COOP



USGS 3D Elevation Program (3DEP

Broad Agency Announcement
(BAA)

A Grant coordinatingmechanism 3DEP

A Guidespartnershipsbetween the USG o N=praa,,
and other Federal agencies with othe &= | ¢ T AR
public and private entities seeking |~/ -
high-quality 3D lidar elevation data =

acquisition. '
\f?‘r American Samoa
AUSGS isost-sharingvia grant funds form=~ -

\\\\\\

projects awarded
through the FY20 3D
Elevation Program (3DEP)
Broad Agency Announcement
(BAA) and through on-going
Federal coordination via the 3DEP

Working Group.

3DEP Specifications:
* Quality level 2 or better lidar

data (IfSAR in AK)*
© Publicly available

“as defined in USGS Lidar Base
Specification v1.2 or later

. >
Explanation

QL2 or greater
Tinian  §
’ 07 Planned FY20 3DEP Lidar Partnerships
Hawaii A, (subject to change)
Rota
4 P Available or In Progress Data that Meet
@ 3DEP Specification

o
° FY20 Lidar Partnerships

ADNJ yia OKNRdAzXK & .=
deadlinesare every fall (Oct/Nov) &

U.S. Department of the Interior
U.S. Geological Survey
National Geospatial Program

' B e
I /s4R (Alaska)




National Enhanced Elevation Assessment (NEEA)

Business Use

Flood Risk Management

Infrastructure and Construction Management
Natural Resources Conservation

Agriculture and Precision Farming

Water Supply and Quality

Wildfire Management, Planning and Response

Geologic Resource Assessment and Hazard Mitigation
Forest Resources Management

9 River and Stream Resource Management

10 Auviation Navigation and Safety

20 Land Navigation and Safety

Total for all Business Uses (1 — 27)

Annual Benefits

Conservative
$295M $502M
$206M $942M
$159M $335M
$122M  $2,011M

$85M $156M
$76M $159M
$52M  $1,067M
$44M $62M
$38M $87M
$35M $56M
$02M  §7,125M
$1.2B $13B

A Conducted in 201-2013

A Information gathered from every
state and from 34 different
federal agencies

A 602 Mission Critical Activities
need significantly better data
than available

ABetween $1.2 and $13 BILLION
benefits annually

A5:1 Return on Investment



What Is:
High-density




What is lidar?

A Lidarstands forlight detectionand ranging

Alt is amapping technologythat 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.

AThe sensor capulsea laser beam hundreds
of thousands of times per second, millions
of returns (‘points") are captured, resulting
In a "point cloud" of threedimensional
measurements.

point cloud
colored by
elevation

.\ _(top surface)

: 1
pulses i e
v first return

last return
(bare earth)




Need for Highdensity Lidar

A Higherresolution and higheqguality lidar
dramaticallyimprovesour ability toanalyze
the landscape in Minnesota, map assets, and |
FaaSaa NBA2dzZNDSa

Almproved andup-to-date lidar provides the
basis to analyze and plan fourrent and
future scenarios, and make better informed
RSOAéxzyé

AEnables practitionersnanagers, and
researchers to be more proactive than
reactive. Due t@merging applicationsthe
new lidar study to be released later this year i€
expected to see a higher ROl than the 5to 1
return on investment.

Lidar Point Cloud Colorized by Photo



What is High Density Lidar?

- it [ - able These two HD technical
nghDenSIty |Idar Sl:g;fci)::ts;nl Minimum -" .
|S deflned by (LBS) for a Single lidar Collection Mission measureS relate tO ﬂlght
fWo measures: mission planning and
. Aggregate Nominal Aggregate Nominal Pulse th ey affECt the
1. PU|Se SpaCIng Quality Level Pulse Spacing (ANPS) Density (ANPD)
(@) : subsequent
2. Pulse Density m frr el .CI | |
1. Point Density of the lidar
Point Cloud
QL-0 <0.35 >8.0
2. Derived Products
3DGeoCommittee
Minimum L= Improved Density = Improved Detalll
T A QL1 = 8+ pulses per 1 square metelr
USGBase Sﬁﬂ;crlss&on QL-2 AQL3 =1 pulse per 2 square metefs
currentMinnesota ¢KFdQa mcb v[wm Ll a
Data Holdings : a3 area of QL3
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Lidar Quality Levels Define
Deliverable Specifications

A Minimum DEMCell Size

A Minimum ContourlInterval

3DGeocCommittee Minimun )

USGBase Specification Minimu pams)

CurrentMinnesota Data Holdingesss)

HD Lidac Derived Products

LiDAR BASE
SPECIFICATION
(LBS) Cell Size /f
Supported
Quality Level Minim.um Minim.um
(y) Cell Size | Cell Size Interval
[m] [ft] Accuracy
[ft]
QL-0 0.5 1.0 0.5
QL-1 0.5 1.0 1.0
aL-2(46QR 1.0 2.0 1.0
ws NeG) | 50 | G

A Highdensity Pulse = High
Density of Points = Highly
Detailed Derived Products

QL1 = 16 grid cells per one QL3 cg

QL1 = 2 additional contour lines for
every one 2foot contour

2X
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Minneso

la

State Lidar




Overview of Plan

A Executive Summary & Introduction

A Background about Lidar

A Value and Benefit of Lidar to the State

A Lidar Acquisition Areas of Interest

A Lidar Acquisition Specifications

A Elevation Products to be Derived from Lidar
A Cost Estimates

A Data management and Distribution

A Outreach Plan

A Educational Needs and Support

https://www.mngeo.state.mn.us/committee/
3dgeo/acquisition/Minnesota State Lidar Pl

an.pdf

Draft Minnesota State Lidar Plan

February 2020

3D Geomatics Committee

Remotely Sensed Data Acquisition Workgroup

MY miINNesoOTA

GEOSPATIAL ADVISORY COUNCIL



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

n The Draft Minnesota State Lidar Plan

The Draft Minnesota
State Lidar Plan

An introduction to lidar, how it is used in Minnesota,
and the Minnesota State Lidar Plan.

April 20, 2020

http://bit.ly/MnLidarPlanStoryMap


http://bit.ly/MnLidarPlanStoryMap

Lidar Acquisition Areas of Interest

Lidar Acquisition Areas (LAA) Lidar Acquisition Blocks (LAB)
Minnesota 3DEP Plan Minnesota 3DEP Plan

NE Forested

l . 116,536/sqmi

NC Lakes Region
11.071 sqmi -

= Lidar Acquisition Areas (LAA)

Central Mississippi Block

= LiDAR Acquisition Areas (LAA)
Metro LAA
North Central Lakes Region LAA
Northeast Forested LAA
Northwest Red River Basin LAA
Southeast Driftless LAA

Upper Muss-sslppl Block *
11,071 sami i
J | ST Lake Superior Block

South Block

Lower Mississippi Block

Minnesota River East Block

Minnesota River West Block

Missouri - Big Sioux Block

Rainy Lake Block

5 S;N:g\

“ 19,275 sqml \.‘

Southwest Agriculture LAA Red River Basin North Block

- Tribal Government Boundaries
== DNR Level 01 - HUC 02

Red River Basin South Block

Upper Mississippi Block

~ Minnesota River
Easl Block
—86; 183 SqQMi-— g

- Tribal Government Boundaries

DNR Level 02 - HUC 04 Missour - B.g\

Sioux Block ]
3,303 sqml

DNR Level 01 - HUC 02

DNR Level 02 - HUC 04

3D Geomatics Tribal government boundaries data source: 3D Geomatics Tribal government boundaries data source:
Acquisition Workgroup MnDOT, as per US Census Data September 2013 Date: 2/14/2020 Acquisition Workgroup MnDOT, as per US Census Data September 2019 Date: 2/14/2020




HD Lidar ExampleBifrastructure

ATransportation
A 3d Design
A Traffic operations
A Signing and striping
A Highway safety
A Maintenance
A Asset management

AEnergy
A Traditional
A Renewable/Alternative

A Cultural/Historical Resource [




HD Lidar ExampleBifrastructure

A Infrastructure

A High dependence on Lidar

Aal 2dzaS 2F wSLINBaSyi
modern, resilient, and sustainable ;
AYFNF A0NHzOG dzNB | & LI

Home About Contact eNewsletter LiDAR News Homepage

«— Firefighter Safety Improved with 3-D Mapping Autonomous Trucks Finding Some New Traction —

US House Passes $1.5 Trillion for Infrastructure
Posted on July 6, 2020 by lidar

US House Passes $1.5 Trillion Moving

Forward Act




HD Lidar Example¥egetation Mapping

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




HD Lidar ExampleSoil and Water

AModel movement of
water on the landscape

AKeybuilding blockof
modeling processes

Aldentification of best

management practices '/

(BMP) .
A Wetland and vegetation

management




HD Lidar ExampleBloodplain Mapping

2020- Progressive Approach

A We have an opportunity to bproactive ,
and map this entire scene.

A New high density lidar not only maps thifi ¢ ,.
area of flood inundation but maps all Bl
the infrastructure assetsn the image.

Rl Ikl IR —— -~

Martha Decker 2001



Where:
Next Lidar
Collect

R o it




What Is happening next?

AOur Rainy Lake Block BAA was
successful!

i .
RRRRR

A With an additional area in the LS Bloc [#&% s T

Rainy Lake Block

- NEWAOI I

e | 11,460 - 11,493 sq mi | AOI Collected ’
7.3M acres | in 2018

ACircumstances pushed the collectic
to Spring 2021 (instead of 2020)

E 3

. m | ”"’TBD: /

I LAKE
STHOHs—= '__‘ = f
|
Lake Superior Block |
REMAINING AOI

5,024 sq mi

3.2M acres

AFunding Agreements and invoicing
are underway

‘‘‘‘‘‘

AStatement of Work development
begins soon




3DGeo & 3DEPEstimatedlimelines

Phase X Planning & Grant Application Phase Z; Data Acquisition & Delivery

A Outreach and Planning (ongoingMay/June/July A Funding Agreements, Statements of Waqrkeb/March

A Plan Revisions, 3DEP Webig#wugust A Survey in the field March/April

A BAA application preparatioq September A Acquisitionc April/May (leaf off, snow free)
A BAA application due October/November A Initial QA/QQC; April/May

A BAA announcemerg December/January A Data Calibration and processig@-6 months

XO02yidAydSa 2y G(KS ySEG ADad QaQC & OatadBtribyit@yB-d mantBs: NI X

Total turnaround for an AOI = 206 months (from planning phase to datahand)



3DEP ProgramlLidar Products

3DEP standard deliverables Possible added deliverables
A Classified Point Cloud A Improved hydrographic products
A BareEarth Surface Raster (Digital Elevation Model) A 1-ft contour dataset
A Lidar Swath Polygon A Bare Earth point cloud
A Product metadata & Metadata Tags A Classification of high vegetation and buildings
A Reports A Intensity imageryGeoTIFF
A Survey

A Collection/Mission
A Processing

A QA/QC



Lidar Acquisition Areas of Interest

Lidar Acquisition Areas (LAA) Lidar Acquisition Blocks (LAB)
Minnesota 3DEP Plan Minnesota 3DEP Plan

NE Forested

l . 116,536/sqmi

NC Lakes Region
11.071 sqmi -

= Lidar Acquisition Areas (LAA)

Central Mississippi Block

= LiDAR Acquisition Areas (LAA)
Metro LAA
North Central Lakes Region LAA
Northeast Forested LAA
Northwest Red River Basin LAA
Southeast Driftless LAA

Upper Muss-sslppl Block *
11,071 sami i
J | ST Lake Superior Block

South Block

Lower Mississippi Block

Minnesota River East Block

Minnesota River West Block

Missouri - Big Sioux Block

Rainy Lake Block

5 S;N:g\

“ 19,275 sqml \.‘

Southwest Agriculture LAA Red River Basin North Block

- Tribal Government Boundaries
== DNR Level 01 - HUC 02

Red River Basin South Block

Upper Mississippi Block

~ Minnesota River
Easl Block
—86; 183 SqQMi-— g

- Tribal Government Boundaries

DNR Level 02 - HUC 04 Missour - B.g\

Sioux Block ]
3,303 sqml

DNR Level 01 - HUC 02

DNR Level 02 - HUC 04

3D Geomatics Tribal government boundaries data source: 3D Geomatics Tribal government boundaries data source:
Acquisition Workgroup MnDOT, as per US Census Data September 2013 Date: 2/14/2020 Acquisition Workgroup MnDOT, as per US Census Data September 2019 Date: 2/14/2020




AGoodhue County successfully
collected QLO in Spring 2020!!

APotential next Lidar Acquisition
Block in the SE:

A Lower Mississippi Block

AExpressed interest in Nobles and
Washington Counties

What Is happening now?




