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Wednesday June 16, 20211:00¢ 12:00 -
Hosted by the Geospatial Advisory Council (GAC) DS2YlF GAO0a [/ 2YYAOGUSSQa 51 4

Dan Ross Please stand by as other
Sean Vaughn participants join, we will get started

MY MINNesOoTA Jennifer Corcoran soon.
GEOSPATIAL ADVISORY COUNCIL With other 3DGeo members attending Thank you



Welcome!

Thank you fonoining us today

AWe are excited to meet with you today to discu
lidar acquisition planning efforts iinnesota.

AMembers of the 305eomaticsCommittee Lidar
Acquisition Workgroup will be introducir8pGeo,
sharing updates, and information about lidar
collects for Minnesota.

AWe welcome your input today and going forward.



A Pleasemute your microphone if
82dzQNB y 20 aLlSlI 1A

ASlides can be shared after the meeting
If requested

AType in questions into thehat .
windowz | YR ¢SQff IR
during the Q&A section (not recorded)

Meeting Housekeeping




Goals for today

A Quick Reintroduction to:
A Who is 3D Geomatic8DGeq?
A What is theMinnesota Lidar Plafi

A What is the funding opportunity
USGS 3D Elevation Progr&8DER?

A Where are 3DERJar acquisitionsgoing currently and
planned?

A Current Funding for this LAB

A Existing funding partners and status

A Identify new funding partners

A MnGeo will be the Fiscal Agent Acronyms

v 3DGeo 3D Geomatics
A What are thenext step v 3DEP USGS 3D Elevation Program
v BAA Broad Agency Announcement
A Partner Roles v IGCE Independent Cost Estimate
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3DGeo Data Acquisition Workgroup

Mission:

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

CoChairs

ASean Vaughn, Alison Slaats, and Gerry Sjerven

Lidar Acquisition Subgroup: e, B S

Team

A Alison SlaatsvinGeo) Sean VaughminiT DNR)Gerry Sjervervin

Power) Dan RosgvinGeo) Jennifer CorcorarbNR) Colin LeevinDOT)
Matt Baltes(NrRcs)Joel Nelsoru of MN) JoeSapletalDakota Cq)

Mark Reinekewidseth, and BrandorKrumwiedenoaa) Jeff Weiss
(DNR)

Geospatial Advisory Council




Minnesota

Lidar Plan




Minnesota Lidar PlanOur Plarc Your Plarg One Plan

‘ CITIES COUNTIES DNR

rEMA/MNOGT MNGED

MNIT NOAA NRCS SWCD

TRIBAL NATIONS

UNIVERSITIES USF
USGS UTILITIES

WATERSHERS and

other partners

|

The Minnesota Lidar Plan

A Oneplan for Minnesota
A Committeeled plan, not a state agency plan
A Collaborationof the geospatial community

A Coordinationof lidar acquisition in
Minnesota leverages federal match dollars

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



Minnesota Lidar Plan artstoryMap

Minnesota Lidar Plan

The Minnesota Lidar Plan
3D Geomatics Committee
Remotely Sensed Data Acquisition Workgroup

The Minnesota Lidar Plan

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

November 17, 2020

MY MiINNesOTA

GEOSPATIAL ADVISORY COUNCIL

http://bit.ly/MnLidarPlanStoryMap

https://www.mngeo.state.mn.us/committee/3dgeo/ac
quisition/Minnesota_State Lidar_Plan.pdf



https://www.mngeo.state.mn.us/committee/3dgeo/acquisition/Minnesota_State_Lidar_Plan.pdf
http://bit.ly/MnLidarPlanStoryMap

Lidar Planning Background

Al ARFNJ I OljdzA aA G A2y a [ISRGeoCpAMiRY I 0 SR 0 &
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based on political (county) and watershed boundaries

AGrantfundsare available from USGS for lidar acquisition because there is a local
to-national scale need for a seamless nationwide DEM elevation layer

A3DGeo is working to coordinate lidar acquisition with local, federal, and state
partnerships

A LeveragindJSGS federal funding opportunity

AEconomies of scalare achieved when partners collaborate across landscapes

A The bigger the collection footprint, the lower the cost
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Lidar AcquisitipnBlocks (LAB)
Minngsota Lidar Plan
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USGS 3D Elevation Progra&iD R

3D Elevation Program (3DEP)

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

AGoal: elevation dataset for the natiday
2023

AThe firstever national baseline of
consistenthigh-resolution elevation data

A Both bare earth and 3D point cloudsollected
In a timeframe of less than a decade.



USGS 3D Elevation Program (3DEBRA

3DEP uses Broad Agency
Announcement (BAA)

A Grant coordinatingmechanism 3DEP, Guides
partnerships between the USGS and other Fed:q

\D

ADNJ vy i a
every fall (Oct/Nov)

(0 K NP dzXKeadlinesateé¢ |

USGS Costharing

A Contributing 60% to 75% to our efforts

Explanation

Available or In Progress Data
that Meet 3DEP Specification

Contributions to Minnesotapmitions)
A Minnesota Partners:  $3.15
A USGS 3DEP: $6.18
A Other Federal $0.448
Total: $.7M

- B o
e I 152R (Alaska)

Other lidar data

DOIGFBO200046 / G20AS00104 Attachment E

No publicly available lidar data

ty level




3DGeo Funding Timeline

3DGeo timeline for 3DEP funding is:

A October

o/ 2dzyGAS&a YR 20KSNJ LI NIYSNARA AYRAOFUOS GKSANI AyGdSNBal
they are willing to contribute.

A November

o Grant request (BAA) submitted (assuming enough partners participate to make a grant proposal feasible)
A Late December/January

0 USGS notifies the team whether the grant application was successful
A January/February

o JFAs/JPAs are organized and signed (ideally USGS would like JFAs/JPAs to be complete 90 days before lidar
acquisition occurs)

A February onwards:

A Invoices are sent and partners send funds.



What is lidar?

point cloud
colored by
elevation

Lidarstands forlight detection and ranging

Alt is amapping technologythat uses gulsed
laserto measure the time it takes for emitted
light to travel from a sensor to the ground or
other objects and back.

\ . (top surface)

pulses RN
v {0\ N first return

last return
(bare earth)

AThe sensor capulsea laser beam hundreds o
thousands of times per second

AMillions of returns (points") are captured,
resulting in a "point cloud" of three
dimensional measurements.




Lidar Acquisitiond Point Cloudd CIaSSiﬁcatiOfA DEM

A Point Cloud Classification Feature Identification and Separation of
Data for Sector Application

LiDAR-derived 3D

Lidar 3D Point Cloud

Digital Elevation
Model (DEM)




ADEMstands fordigital elevation
model

AAdigital representationof the land
surface.

AThe DEM is derived product

A Represented as a gridded tessellatio
of the landscape built from Lidar
derived points withelevation values

(2).

What iIs a DEM?

DEM:

10 | S

EL/EVATION
VALUES (f)



What is Lidar?

To Some Lidar Is:
AA 3D Point Cloud

To Some: To Some:
A 2-ft Contours A Hydromodified DEM & Hydrography
A Digital Elevation Model (DEM) A 1-ft contour Dataset

Note: The two most downloaded A Vegetation and Buildings

authoritative lidarderived products from A Intensity Imagery
MnTOPO are the-# Contours and the .
DEM. A Digital Surface Model (DSM)

A And Many other products

Regardlessvhat lidar isto you andyour businesseeds,d f A Behidé®ith collection of the lidar
data aspart of a dataprocurementproject, within a 3D Geomaticdidar acquisitionblock (LAB)

Data Procurement Data Development Data Disseminatio User Application




What Is:
High-density




What is High Density Lidar?

: TRt - able These two HD technical
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Data Holdings




Potential Costs of Lidar in Minnesota

Quality Level (QL) | Average Cost per mi2*

QL0 $440

ecommendatioh:> QL1 $330
USGBase Specificatiom™ QL2 $200
CurrentStatewide Lida— QL3 $175

*Please note the following, regarding the above cost estimates:
AThese estimates where obtained2020.

AThese averagestimates are based on a series of USGS 3DEP Independent Government Cost Estimate (IGCE) quotes.
Actual cost estimates are subject to change based on a proposed area of interest.

AThe 3DGeo Committee advocates for QL1 lidar and will assist partners to explore acquiring upgrades and additional
derived productsn their area ofinterest (e.g., QLOAN upgrade to point density or additional derived products will
increase costs and will be the responsibility of the requesting partner(s).

AQL3 no longer meets USGS Base Specification, it is crossed out because it would not be purchased under this Lidar Pl



3DEP ProgramLidar Data

3DEPStandard Deliverables
APoint Cloud(classified to minimuntevel¢ meets most needs; data hosted online)
ADigital Elevation ModeDEMBare-Earth Surface Raster)
ALidar Swath Polygon
AHydro-breaklines
AMetadata & Reports



3DEP ProgramLidar Data and Derived Products

Possible Added Deliverables

A Possible deliverables not funded by 3DEP, but can be part of the 3DEP contract as additional products
and services with the 3DEP contract vendor at an additional cost

A Higher densityPoint Cloud
A 3DGeo advocates f@L1 partners may upgrade areas to QLO

A Improved hydrographic products
V Advancediydro-modified DEM(Conditioned DEM), and/or hydiftattening

A Bare Earth point cloud

A Additional Point Classification

V High vegetation an@uildings

A Intensity imagery,GeoTIFF



State Agency Lidar Derived Products

Foundational Derived Products

A Publicly available data served as authoritative products from state agency distribution
portals

A 1-ft ContourDataset
A HillshadedDEM
A Canopy HeighModel (CHM)

A Other products to come?



HD Lidax Derived Products Hyd rography Example

WATER CONVEYANCE LANDFORMS
Mapping the Unmapped Hydrography

= Features of hydrologic
Significance.

» Fluvial Processes

- Soil Degradation

We Model this

: with DEMs

begin ?  mem—
\ 4
- Where concentrated flow
begins. LiDAR captures these
landform.




HD Lidar ExampleSinDOTInfrastructure

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 Nl

The 135/Highway 53 interchange in Duluth, MN (known locally as the "Can of Worms")




HD Lidar ExampleBloodplain Mappin

(Hydro, Infrastructure & Fores

2021- Progressive Approach

A New high density lidar not only maps thi |
area of flood inundation but maps all -
the infrastructure assetsn the image.

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

Martha Decker 2001
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Next: Lidar
ollect




Lidar AcquisiionNOrtheast¢ Rainy Lake & Lake Superior Block

: - e MN Rainy Lake & Lake Superior
ARainy Lake and Lake Superior Blc LIDAR Acquisition Status

data CO”ECthﬂS are COmplete' Percent Complete: 100%

Northeast MN - 2021 PLANNED USGS 3DEP Lidar Acquisition

Legend

Planned 3DEP FY21
| Completed 3DEP Lidar
\ Lidar Acquisition Block
- Tribal Government

|:] County Boundary
s Major River Basin

KOOCHICHING

Bois Forte Grand Portage

LiDAR Acquisition Status
Not Acquired
Acquired (Under Review)
Re-Flight Required
Accepted By NV5G

Areas of Interest
] N Rainy Lake 2020 820 DPA
- EEn MN Lake Superior 2021 821 DPA
Sources: Esri, HERE, Gammin, USGS, Intermap, INCREMENT’P, NRCan, Esn Japan, METI, Esri
Il Grand Portage Area

China (Hong Kong), Esri Korea, Esri (Thailand). NGCC, (c) OpenStreetMap contributors, and the
| GIS User Community

Tribal boundarles data source: MnDOT, 0 1020 40
as per US Census Data September 2019 e e Viles Map Date: March 24, 2021 As of: 5/25/2021 ouses: (e, s, @escye, Beriisiar Gssarephios, CNESIA0US 0F, USA, USES, AseERID, 1EN,
m@mm&w@mﬁmﬁ{




Partner ContributionsNortheastc Rainy Lake & Lake Superior Bloc

Organization Amount Total Area = 16,672 square miles
USGS 3DEP $4,582,895 (10,670,080 acres)
DNR Forestry $615,000

o Forot Sorvia 5288561 Total Cost per square mile = $382 ($0.59/acre)
NRCS $339,000 Grand Total Cost $6,370,456
Office of School Trust Lands $100,000

MnGeo $60,000

DNR Fish and Wildlife $50,000

St Louis County $50,000

City of Duluth $30,000

DOT $25,000

Lake County $20,000

Koochiching County $10,000




Lidar Acquisition:Southern BA& Missouri Big Sioux & SE Driftless Bloc

Southern MN - FY21-22 PLANNED USGS 3DEP Lidar Acquisition Blocks
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Lidar Acquisition:Southern BA& Missouri Big Sioux & SE Driftless Bloc

A ORANGE=Not flown

A BLUE= Flown/Awaiting QC

A GREEN = QC accepted

A RED = rdlight needed
A First priority is getting the

QLOreflightsdone in Le | : CROChastor
Sueur Co, then the QL1 5 .
flight blocks. , SEEAS
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Lidar Acquisition Areas and Blocks of Interest
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Minnesota Lidar Plan
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Community

Some anticipated 2021 collections are
underway and some will be collected in
spring in 2022. TBD areas need partners.
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3DGeo OutreachUpper Mississippl River (Central Lakes) Blc

_Upper MISSISSIppIJRlver 7
10,999 sq mi
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Legend
| Completed 3DEP Lidar ||
| Anticipated USGS 3DEP
|:| Lidar Acquisition Block

ST.- Tribal Government /
9 Major River Basin

|:| County Boundary

USGS, Intermap, INCREMENT P, NRCan, Esri Japan METI Esri

i (Thailand), NGCC, (c) OpenStreetiMap contributors, and the

Tribal boundaries data source: MnDOT,
as per US Census Data September 2019

0 10 20 40 Mi

Map Date: April 27, 2021

3DGeostakeholdemutreach |
LINBaASYydal A2y KSTI

Estimated USGS 3Dl
Contribution

Total Partner
Contributions Needed

$1,451,868

$2,177,802

10,999 square miles Estimated%830per square mile
=$3,629,670TOTAL




3DGeo OutreachCentral Mississippi River (Metro) Bloc

3DGeostakeholdermoutreachCentral
Mississippi/Metro LAB

A 8 Metro Meeting held on last week on

May 20"

Estimated USGS
3DEP Contribution

Total Partner
Contributions

% $

%

$1,387,584|

60%

10,512 square miles &330per square mile =
$3,468,960TOTAL




