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Welcome!

Thank you fonnviting usto your meeting.

AWe are excited to meet with you today to discuss
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.



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




Goals for today

AWho is 3D Geomatics (3DGe0)?

AWhat is this partnership and plan all &
about?

AWhat is Lidar in 2020 and beyond? =

AWhat do we get for the money we ca
contribute?

AWhen do we get our deliverables?

Az KI 1Qa GKS VySEI
meeting?
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Geospatial Advisory Council (GAGID Geomatics Committee

Geospatial Advisory Council (GAC) M MiINNesoTA

GEOSPATIAL ADVISORY COUNCIL
A Coordinating bodyfor the Minnesota geospatial community. Project o Initistive Name

All public geospatial data in MN to be free and open to everyone

A Crosssection of organizationshat include COUNtIES, CItiES, UNIVETSItIEY s T orismms s sred boumisry sose fom ssthostos somess

The implementation of an archive for Minnesota geospatial data

business, nonprofit organizations, federal and state agencies, tribal Sromie el meaiale sl a0t

Improvements to the MnGeo Imagery Service, such as Web

g Ove rn m e nt) an d Oth e r Stake h O | d e r g ro u pS Mercator support, tiling, and complementary options such as

“composite of latest leaf off imagery”, and downloading options

Accurate hydro-DEMs (hDEM) that serve modern flood modeling

and hydro-terrain analysis tools, and the development of more

accurate watercourses and watershedsl

3D Geomatics Committee (3DGe0)

New LiDAR data acquisition across Minnesota for use in
developing new derived products guided by committee developed

A Committeeunder the GAC N

A Works to identify and promote the need for planning, funding, ororide amaceapied spectication 10 epport s et for Sate

acquisition, and management of threkmensional geomatic data Satewidepeblcly avalale detesspois de

and derived products. ot govermment implament e U5 Notionalard
A Lidar acquisition led by a team witledicated timeworking to A forae lameien wararanp, eTor W goompei
professionals to discuss and share best practices, standards,

b ri n g n eW h I g I:d efi n itl O n I id ar to M I n n eSOta. lessons learned, etc. for implementing and supporting the

ceospatial components of NG9-1-1




W i ' ) | 3DGeo Workgroups

Vegetation
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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 Slaatg ) Jennifer CorcoramnR) Colin Lee )
Sean Vaughun ) Gerry Sjervern ) Dan Rosg )
Matt Baltes ;)Joel Nelson } JoeSapletal

AndraMathews yand BrandorKrumwiede ) Jeff Weiss




Minnesota Lidar PlanOur Planc Your Plart 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



Background

Al ARFNJ I OljdzA A A2y a [3DG&EoGaitkRA VI 1 SR

RaryySazidl Q& [ ARI N t flidayacRisitomareS@AAzL)
based on political (county) and watershed boundaries

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

A3DGeo is working to organize lidar acquisition so that Minnesota can take
advantage of thi$)SGS federal funding opportunity

AEconomies of scalare achieved

A The bigger the collection footprint, the lower the cost






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)




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)




What is Lidar?

To Some Lidar Is:
A A 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
A Vegetation and Buildings
Note: The two most downloaded
authoritative lidarderived products from A Intensity Imagery
MnTOPO are the-f Contours and the
DEM. A Digital Surface Model (DSM)

A And Many other products

wS3FNRf S&da ¢oKIFId fARFNI A& G2 @2dz I yR &2 dzNJ
the data as part of a data procurement project within a 3D Geomatics lidar acquisition
area.



What Is:
High-density




Need for Highdensity Lidar

A Higherresolution, highemquality, and higher
density lidar dramaticallymprovesour ability &
to analyze the landscape in Minnesota, map _
FaasSioas YR |aasSaa NE,

A Provides the foundation for development of

authoritativederived productsuse to analyze W
ge» = S

and plan forcurrent and future scenarios, and e e S stNs
YIF1S O0OSUUSNI AYTZ2NN¥SR G5 o+ B EA

A Enables practitionersnanagers, and

researchers to be morproactivethan i | f
reactive. Lidar Point Cloud Colorized by Photo
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What is High Density Lidar?

High-Density lidar
Is defined by
two measures:
1. Pulse Spacing
2. Pulse Density

ommittee

Minimum

3DEMBase Specification
Minimum

CurrentMinnesota
Data Holdings :

These two HD technical
measures relate to flight
missionand lidar
platforms affecting:
1. Point Density of the lidar
Point Cloud
2. Derived Products

(shown in next slide)

LiDAR BASE LBS Table 1
SPECIFICATION Minimum Net Pulse Density and Spacing
(LBS) for a Single lidar Collection Mission
litv Level Aggregate Nominal Aggregate Nominal Pulse
Qua ('g’u eve Pulse 2 JANPS) ANPD)
[m] [pulse,r’mz]
QL-o <0.35 > 8.0
QL-1
QL-2
QL-3

Increased Density = Improved Deta
A QL1 = 8+ pulses per 1 square mete

AQL3 =1 pulse per 2 square metefs

¢ KIdQa LJdzt

area of QL3
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Lidar Quality Levels Define
Deliverable Specifications

A Minimum DEMCell Size

A Minimum ContourlInterval

ommittee Minimu )

3DEMase Specification Minimu o)

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
aL-1 0.5 1.0 @
aL-2(46QR 1.0 2.0 1.0
ws NaGD) | 50 | G

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

QL1 =16 grid cells per one QL3 cel

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

2X
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LIDAR-derived 3D
Digital Elevation
Model (DEM)

HD Lidac Derived Products

Our Marketing Focus
Was 3 derived Product



HD Lidarg Derived ProductsHydrology Example

WATER CONVEYANCE LANDFORMS

Mapping the Unmapped

= Features of hydrologic I

Significance.

» Fluvial Processes
- Soil Degradation

We Model this
——

229 = Where does the watercourse with DEMs

in ?
begin —ﬂ

- Where concentrated flow
begins. LiDAR captures these




HD Lidar Derived Products LIDAR Point Cloudd DEM

A Features of hydrologic

Significance.
————> A Nickpoint
A Water Conveyance Landfornj

We Do this
with Digital

) Elevation

A Where does the watercours Models DEN)

T
begin “ —

AWhere concentrated flow
begins. LIDAR captures these
landforms.

/
MN.IT Services @ DNRMN DNR LiDAR Hydrography Development Group



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 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



What:

Innesota

M

Lidar Plan




Overview of Plan

A Executive Summary & Introduction

A Background about Lidar

A Value and Benefit of Lidar to Minnesota

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 Plan.pdf

Minnesota Lidar Plan

3D Geomatics Committee
Remotely Sensed Data Acquisition Workgroup

MY MINNesOTA

GEOSPATIAL ADVISORY COUNCIL



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

Story Map

m The Minnesota Lidar Plan

The Minnesota Lidar Plan

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

http://bit.ly/MnLidarPlanStoryMap


http://bit.ly/MnLidarPlanStoryMap
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| Completed 3DEP Lidar
- Tribal Government
S5 DNRLevel 1-HUC 02

415> DNRLevel 2-HUC 04

Sources: Esri, HERE, Garmin, |
NPSy NRCAN, GeoBase, IGN,
Esri China (Hong Kong), (c) Op
Commt‘n&ty

ntefrmap, increment P Corp., GEBC@'. USGS, FAO,
Ka,d'asler NL, Ordnance Survey.,E’sri Japan, MET o
?StreetMap contributors, andjthe GIS User

Tribal boundaries data source:
MnDOT, US Census Data Sept 2019
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Map Date: Nov 16, 2020




