Welcome!

Thank you for inviting us to your meeting.

* We are excited to meet with you today to discuss
lidar acquisition planning efforts in Minnesota.

* Members of the 3D Geomatics Committee Lidar
Acquisition Workgroup will be introducing 3DGeo,
sharing updates, and information about lidar
collects for Minnesota.

* We welcome your input today and going forward.



Meeting Housekeeping

 Please mute your microphone if
you’re not speaking

* Type in questions anytime into the
chat window, and we’ll address them
during the Q&A section

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

* Slides will be shared after the meeting




Goals for today

Who is 3D Geomatics (3DGeo)?

What is this partnership and plan all
about?

What is Lidar in 2020 and beyond?

What do we get for the money we can |
contribute? |

When do we get our deliverables?

What'’s the next steps after this
meeting?
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Geospatial Advisory Council (GAC) - 3D Geomatics Committee

Geospatial Advisory Council (GAC) M1 MiNNesoTA

GEOSPATIAL ADVISORY COUNCIL

* Coordinating body for the Minnesota geospatial community. Project or Iitiative Name

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

* Cross-section of organizations that include counties, cities, universities, Updated and aligned boundary data from authoritative sources
business, nonprofit organizations, federal and state agencies, tribal e
government, and other stakeholder groups.

Statewide publicly available parcel data

Improvements to the MnGeo Imagery Service, such as Web
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 (3DGeo) Statawi publicy avaiable road centerin data

New LiDAR data acquisition across Minnesota for use in

. developing new derived products guided by committee developed
d Commlttee under the GAC standards

An emergency management damage assessment data standard to

d Works tO identify and promote the neEd for planning, fU nding, provide an accepted specification to support a request for State

or Federal assistance after a disaster

achiSition, and management Of th rGE'dimenSionaI geomatic data Statewide publicly available address points data
. Maps, procedures, templates and other materials to help all levels
a n d d e r |V€d p rOd U CtS . of government implement the U.S. National Grid

. e e. e . ° ° . A parks and trails data standard
o I—Idar ach|S|t|0n IEd by a team Wlth dEdlcatEd tlme Worklng to A:orum (committee, workgroup, etc.) for MN geospatial
professionals to discuss and share best practices, standards,

b ri ng n EW h igh_d efi n itiO n I id a r tO M i n n ESOta . lessons learned, etc. for implementing and supporting the

ceospatial components of NG9-1-1




(e » ) _ 3DGeo Workgroups

Vegetation

3DGeo Executive Steering Team

/E . = Workgroups/Subgroups

/ I Steering - Hydrogeomorphology
/ Team
9 1. Data Catalog
' 2. Foundational Hydrography Data
Stewards

3. DEM Hydro-modification

/ Human
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— « Education

Emergency

Management /
« Human Infrastructure

« Data Acquisition

Geospatial Advisory Council




3DGeo - Data Acquisition Workgroup

Mission:

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

Co-Chairs

e Sean Vaughn, Alison Slaats, and Gerry Sjerven

Lidar Acquisition Subgroup:

 Alison Slaats , Jennifer Corcoran , Colin Lee ,
Sean Vaughn , Gerry Sjerven , Dan Ross ,
Matt Baltes , Joel Nelson , Joe Sapletal

Andra Mathews ,and Brandon Krumwiede , Jeff Weiss




Minnesota

Lidar Plan




Minnesota Lidar Plan - Our Plan — Your Plan — One Plan

The Minnesota Lidar Plan

* One plan for Minnesota

‘ CITIES COUNTIES DNR

* Committee led plan, not a state agency plan
FEMA MNDOT MNGED

MNIT NOAA NRCS SWCD * Collaboration of the geospatial community

* Coordination of lidar acquisition in
Minnesota leverages federal match dollars

TRIBAL NATIONS

' UNIVERSITIES USF

USGS UTILITIES
WATERSHERS and

other partners

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 State Lidar Plan and Story Map

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

Background

* Lidar acquisitions are coordinated by the GAC’s 3DGeo Committee

* Minnesota’s Lidar Plan divides up the state into lidar acquisition areas (LAA)
based on political (county) and watershed boundaries

e Grant funds are available from USGS for lidar acquisition because there is a
national need for a nationwide elevation layer

* 3DGeo is working to organize lidar acquisition so that Minnesota can take
advantage of this USGS federal funding opportunity

e Economies of scale are achieved

* The bigger the collection footprint, the lower the cost
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USGS 3D Elevation Program (3DEP)

3D Elevation Program (3DEP)

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

 Goal: elevation dataset for the nation
by 2023

e Acquisition contracts are under two managerial mechanisms
o GPSC
- COOP



USGS 3D Elevation Program (3DEP)

Broad Agency Announcement
(BAA)

For more on the

* Grant coordinating mechanism 3DEP

* Guides partnerships between the USGS
and other Federal agencies with other | =2 W o iamamn

s  projects. FY20 Projects are

public and private entities seeking ; )
high-quality 3D lidar elevation data N - == e
acquisition.

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

Working Group.
. g ot 3DEP Specifications:
1 1 P SR * Quality level 2 or better lidar
e USGS is cost-sharing via grant funds for G- - :
Islands utuila s * Publicly available
QL2 or greater = - Eqiaetion s s
Tinlan 1 1on v or er
. Planned FY20 3DEP Lidar Partnerships
N Hawaii m (subject to change) ive
«“ ” e ;
e G ra n tS t h ro u g h BAA p ro C e S S - it Guam . & g;ag;a;l;g;i:;z;ongress Cht thatMet Puerto Rico and U.S. Virgin Islands
d d I ° f | | O N T FY20 Lidar Partnerships - e
eadlines are every fall (Oct/Nov) f - > mm -
! B 15/R (Alaska) e
U.S. Department of the Interior 0 300 600 Mies N
U.S. Geological Survey I . A f +
National Geospatial Program 0 200 600 Kilometers |



Revolutlonlzmg the Way
We Look Awnesota’s Landscape

/ J""/#‘

What is Lidar:

LIDAR in Minnesota



What is lidar?

* Lidar stands for light detection and ranging

* |t 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.

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

point cloud
colored by
elevation

, . (top surface)

. A
pulses i e
v first return

last return
(bare earth)




What is Lidar?

To Some Lidar Is:

A 3D Point Cloud
To Some: To Some:

» 2-ft Contours * Hydro-modified DEM & Hydrography
* Digital Elevation Model (DEM)

1-ft contour Dataset

Vegetation and Buildings
Note: The two most downloaded

authoritative lidar-derived products from
MnTOPO are the 2-ft Contours and the
DEM.

Intensity Imagery
Digital Surface Model (DSM)
And Many other products

Regardless what lidar is to you and your business needs, “lidar” begins with collection of
the data as part of a data procurement project within a 3D Geomatics lidar acquisition
area.



What is:
High-density




Need for High-density Lidar

* Higher-resolution, higher-quality, and higher
density lidar dramatically improves our ability
to analyze the landscape in Minnesota, map
assets, and assess resources

* Provides the foundation for development of
authoritative derived products use to analyze
and plan for current and future scenarios, and
make better informed decisions

* Enables practitioners, managers, and
researchers to be more proactive than
reactive.

Lidar Point Cloud Colorized by Photo



What is High Density Lidar?

‘she ; ; LiDAR BASE LBS Table 1 These two HD technical
H Igh De ns Ity I Id ar SPECIFICATION Minimum Net Pulse ;e:sity and Spacing .
|S deflned by (LBS) for a Single lidar Collection Mission mMmeasures relate to ﬂ'ght

mission and lidar

. . Aggregate Nominal Aggregate Nominal Pulse p|atf0rmS affECt|ng
1. Pulse Spacing Quality Level | b e(Spacing |ANPS) ANPD]

two measures:

2. Pulse Density ) [m] [pulse/m’] 1. Point Density of the lidar
' Point Cloud
QL-0 <0.35 T 2. Derived Products
o o (shown in next slide)
Committee
) QL-1

Minimum Increased Density = Improved Detail

3DEP Base Specification * QL1 = 8+ pulses per 1 square meter

Minimum QL-2 * QL3 =1 pulse per 2 square meters
Current Minnesota That’s 16+ QL1 pulses per the same 2m
Qal-3 area of QL3

Data Holdings




HD Lidar — Derived Products

LiDAR BASE

Lidar Quality Levels Define SPECIFICATION p
Deliverable Specifications (183) cellize ”
.. . Supported
* Minimum DEM Cell Size T T
Quall;gL;. evel Cell Size | Cell Size Interval
* Minimum Contour Interval [m] [ft] Accuracy
[ft]
QL-0 0.5 1.0 0.5
Committee Minimum ) QL-1 0.5 1.0 @
3DEP Base Specification Minimum ) aL-2(46)K 1.0 2.0 1.0
Current Minnesota Data Holdings ) QL3 @ 50 @

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

2X




LiDAR Acquisition = Point Cloud

Lidar Acquisition

Lidar Point Cloud

3D Rendition of Natural
and Built Environments

Painting Points

Lidar Point Cloud Classification



LiDAR = Point Cloud = DEM

= DIGITAL ELEVATION — The Catalyst for Minnesota’s Initial Lidar

LiDAR-derived 3D
Digital Elevation
Model (DEM)




HD Lidar Examples: Soil and Water

 Model movement of
water on the landscape

* Key building block of
modeling processes

* |dentification of best
management practices
(BMP)

 Wetland and vegetation
management




HD Lidar — Derived Products - Hydrology Example

WATER CONVEYANCE LANDFORMS

Mapping the Unmapped

= Features of hydrologic I

Significance.

» Fluvial Processes
- Soil Degradation

We Model this
——

¥ = Where does the watercourse WD E WS

in ?
begin —ﬂ

- Where concentrated flow
begins. LiDAR captures these




HD Lidar — Derived Products LiDAR = Point Cloud =2 DE M

" Features of hydrologic '

Significance.

— > « Nickpoint

- Water Conveyance Landform

) We Do this
e

— Elevation
"= Where does the watercourse Models (DEM)
begin ? —1
- Where concentrated flow
begins. LiDAR captures these
landforms.
——

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



HD Lidar Examples: Infrastructure

* Transportation
e 3d Design

* Traffic operations
* Signing and striping
* Highway safety

* Maintenance

* Asset management

Energy

* Traditional

 Renewable/Alternative

e Cultural/Historical Resources
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‘...but you already have Lidar”
Quality Matters

For
ks
[T

%
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Fladhinants
szt

Quality level 1 data
>8pts/m?




HD Lidar Examples: Vegetation Mapping

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




HD Lidar Examples: Floodplain Mapping

2021 - Progressive Approach

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

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

Martha Decker 2001




Next: Lidar
Collect
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What is happening now?

* Rainy Lake is funded!!

e QL1 Lidar to be flown Spring 2021

* Lake Superior application was just
“Recommended for funding” by
3DEP as a Spring 2021 collection

* LAB Partners:

USGS, NRCS State and Federal Offices,
MN DNR, MnDOT, MnGeo, Lake and St
Louis Counties

Northeast MN - FY21 PROPOSED USGS 3DEP Lidar Acquisition Blocks

Legend

FY21 3DEP BAAAOI
Planned 3DEP FY21
Completed 3DEP Lidar

1??6";3:1 I;zkr(;i Lit.:iar Acquisition Block
Ny PLANNED 2021 - Tribal Government
" S5 Major River Basin

|:] County Boundary

AITKIN

. ‘,g
Mille Lacs * ‘ s Esri, HERE, Garmin uses Intermap, INCREMENT'P, NRCan, Esti Japan METI Esri
2 3 [=—==-" Ch (H gK ng), Esri Korea, Esri (Thailand), NGCC, (c) OpenStre tM ap contributor: dthe
S | PIN |, GIS User Communi ty

Tribal boundaries data source: MnDOT, 0 1020 40
as per US Census Data September 2019 e Viles Map Date: November 12, 2020




What is happening now?

Southern MN - FY21 PROPOSED USGS 3DEP Lidar Acquisition Blocks

* Goodhue County successfully collected ) [=% ] &&T ] l R
- KANABEC| "o\ i {fLegend
LACS id

GRA TODD ”
QLO in Spring 2020! Mj% yi ! I

] . s ol iT L FY21 3DEP Buy-up (QLO)
* Pine County also has 3DEP lidar, QL2 B

ICHISAGO

Completed 3DEP Lidar
fl:[ Lidar Acquisition Block
;L- Tribal Government
ST 9 Major River Basin
Shakgpee z |:| County Boundary

Mdewakantom r\

L= 57 sioux fisomke  Pralie

* The SE Driftless, Le Sueur, and Missouri
River Big Sioux block applications were |
“Recommended for funding” by 3DEP = SiBLeY wiﬁ V—A’Jr—il_llsland\_ﬂ\

as a Spring 2021 collection JI\ |

LE SU
;_J NICOLLET | RICE
{_:% khﬁﬁ _(_\(IJ- BROWN Man katc L|

{DIPESTON MURRAY Y[\ or WO§E Driftless; Le Sueur County,

e LAB Partners: IVJ‘”RX and Missouri River Big Sioux
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|
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* USGS, NRCS State and Federal Offices, {0 ;Wﬁ, J e, K

+

IVI n D OT’ M n G e O’ a n d N O b I e S’ Le S u e u r’ Sources: Esri, HERE, Garmin . USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri
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Winona, and other partners : ,
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as per US Census Data September 2019 S Map Date: November 12, 2020




What is happening now?

Northeast MN - FY21 PROPOSED USGS 3DEP Lidar Acquisition Blocks

Legend
FY21 3DEP BAAAOI
Planned 3DEP FY21

Rainy Lak Completed 3DEP Lidar

Y e Lidar Acquisition Block

11,634 sq mi

PLANNED 2021 - Tribal Government

8 Major River Basin

\:’ County Boundary

Southern MN - FY21 PROPOSED USGS SDEP learAcqwsmon Blocks

FY21 3DEP (QL1)
FY21 3DEP Buy-up (QLO)
Completed 3DEP Lidar

:_ Lidar Acquisition Block
,- Tribal Government
;‘9 Major River Basin
_,: E County Boundary

Grand Portage

-

| Lake Superi(_)‘r /

v L
SE Driftless; Le Sueur County s 5,038 sq mi
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Map Date: November 12, 2020

Tribal boundaries data source: MnDOT, T 0 1020 40
T

Map Date: November 12, 2020 as per US Census Data September 2019 Miles

Tribal boundaries data source: MnDOT, 0 10 20
T Mlles

as per US Census Data September 2019

Minnesota Partners Funds Amount requested from USGS
$485,849.06 (28%) $1,271,455.72 (72%)

$1,228,932.08 (37%) $2,084,829.92 (63%)

BAA Application
Lake Superior LAB

Southern Minnesota

e Coordination, Collaboration, the MN Plan is the success to this

massive initiative.



Partners and Funds Needed:

Central Mississippi River Lidar Acquisition Block

| CARI§ON

Legend

| Completed 3DEP Lidar
|:| Lidar Acquisition Block

J - Tribal Government .
S5 Major River Basin Estimated Total Partner

[ ] County Boundary USGS 3DEP Contributions
Contribution Needed

"~ Central MISSISSIppI River
10,5127sq mww

]MCLEOD J(?g‘

e =

———KAN

$2,081,376

HIPPEW

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

Lower Sioux

REDWOOD

GOODHUE

SHA

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, EsrilJapan, METI, Esri
—China-(Hong:-| Kong)_Esrl Korea I-Esn..‘l'-halland NGCC;—(G)@ enStreetMap contributors, and the

S Ta L s E)LM WINONR,

Tribal boundaries data source: MnDOT, 0 10 20 40
as per US Census Data September 2019 s e \Miles  Map Date: November 16, 2020
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Partners and Funds Needed:

Central Mississippi River Lidar Acquisition Block

 TOTAL Est Funds Needed: $3,468,960

* Estimated using $330 per square mile for QL1
e 18 Counties™ - 10,512 square miles

* Estimated cost for QLO is $440.00 per sq mile

Tribal boundari d lata source: M DOT,
as per US Census Data September 2019 T

42\4”55 Map Date: November 16, 2020

Contributors Goal Request |[Average Per |Goal Partnership
County Amount ($)

USGS 1,387,584
Partners 60 2,081,376
LAB Counties ~ 30** §57,816 1,040,688
All Others ~ 30** 1,040,688
QL1 Total 100 3,468,960

*Anoka, Benton, Carver, Chisago, Dakota, Hennepin, Isanti, Kanabec, McLoed, Meeker, Mille Lacs, Morrison, Ramsey, Scott, Sherburne, Stearns, Washington,
Wright

**This is an estimate, up to 30% of the TOTAL, and dependent on the Lidar Acquisition Block
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Potential costs of lidar in Minnesota

Quality Level (QL) Average Cost per mi2*

QL-0 $440
QlL-1 $330
QL-2 $200
QL-3 $175

*Please note that these 3D Geomatics Committee cost estimates are:

1.

2.

From 2020

The 3DGeo Committee is advocating for QL1 and will assist partners to explore acquiring QLO in their area of interest. An upgrade increases costs, but you get ultra high density lidar.
The upgrade cost is the responsibility of the requesting partner(s)"

Created from an average of USGS 3DEP Independent Government Cost Estimate (IGCE) quotes, but do not represent a single formal USGS or vendor-
derived quote. The estimates are better than just an educated guess created by the 3D Geomatics Committee (referenced as such in our outreach
information).

Based on estimates from other areas of the southern part of the state, these areas do not represent the human infrastructure of the 3DGeo Metro/Upper
Mississippi Lidar Acquisition Area (LAA). Please note that completely resolving all features of the mapping of the human infrastructure of the Metro LAA
with high density lidar could increase costs above early estimates



3DEP Program - Lidar Data

3DEP Standard Deliverables

* Point Cloud (classified to minimum level — meets most needs; data hosted online)

Digital Elevation Model (DEM/Bare-Earth Surface Raster)

Lidar Swath Polygon

Hydro-breaklines

Metadata

v’ Collection Report . Survey Report - of all ground survey data . Flight Mission Report . Processing
Report — Calibration & Classification . QA/QC Report — accuracy assessment . Georeferenced
polygon swaths . Georeferenced polygon extents



3DEP Program - Lidar Data and Derived Products

Possible Added Deliverables

= Not 3DEP funded deliverables, but can be part of the 3DEP contract as additional products and services
with the 3DEP contract vendor

* Higher density Point Cloud (3DGeo advocates for QL1, partners may upgrade areas to QLO)

Improved hydrographic products

v Advanced hydro-modified DEM (Conditioned)

Bare Earth point cloud

Additional Point Classification

v’ High vegetation and buildings

Intensity imagery, GeoTIFF



State Agency Lidar Derived Products

Foundational Derived Product

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

e 1-ft Contour Dataset
* Hillshaded DEM
e Canopy Height Model

e Other products to come?



Outreach and educational materials

) hnEsora MY MiNNesoOTA
IT SERVICES

Minnesota State Lidar Plan — Announcement

Minnesota Lidar Acquisition Plan Fact Sheet

The 3D Elevation Program—Summary for Minnesota

Background

The 3D Geomatics Committee (3DG:

of the Minnesota Geospatial Advisory Council (G
3D Elevation Program with the Minnesota Geospatial Information Office (MnGeo) under Minnesota IT Services
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of 2.1 years and a benefit-to-cost ratio of
3.910 1 over an S-year period. Because
monetary estimates were not provided for
all reported benefits, the total benefits of
the 3DEP to Minnesota are likely nch

+ Economy of scale—Acquisition of
data covering larger areas reduces
costs by 25 percent.

A systematic plan—Acquisition of

Benefits
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our current lidar data does not meet the new specifications.
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By William J. Carswell, Jr.
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Next steps

We need partners to help fund lidar
acquisition!
e Stay in touch

e Get on the Minnesota GIS News
GovDelivery list

e https://www.mngeo.state.mn.us/newsletter.html

e Email 3DGeo

e lidar@state.mn.us

e Openly discuss the need for new lidar
with managers and decision makers.



https://www.mngeo.state.mn.us/newsletter.html
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