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3DGeo Stakeh
Minnesota River East and West LABs - USGS 3DEP Grant Application Discussion

Tuesday May 25, 2021 - 2:00 - 3:30
Presented by the Geospatial Advisory Council (GAC) - 3D Geomatics Committee’s Data Acquisition Workgroup

Gerry Sjerven Please stand by as other

Joe Sapletal o e ;
m Sean Vaughn participants join, we will get started
MINNESG LA Jennifer Corcoran soon.

AL ADVISORY IL :
GEOSPATI VISORY COUNC Alison Slaats Thank you



Welcome!

Thank you for joining us today

* 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

* A meeting recording and presentation
slides will be shared after the meeting

* Type in questions into the chat
window, and we’ll address them
during the Q&A section (not recorded)




Goals for today

Who is 3D Geomatics (3DGeo)?

What is the Minnesota Lidar Plan?

What is the funding opportunity
USGS 3D Elevation Program (3DEP)?

Where are 3DEP lidar acquisitions
going currently and planned?

 What are the next steps”?
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Geospatial Advisory Council (GAC) - 3D Geomatics

Committee

Geospatial Advisory Council M MINNesoTA

GEOSPATIAL ADVISORY COUNCIL

* The Minnesota Geospatial Advisory Council (GAC) is the Project or Initative Name
coordinating body for the Minnesota geospatial community. All public geospatial data in M to be free and open to everyone

Updated and aligned boundary data from authoritative sources

The implementation of an archive for Minnesota geospatial data

* Cross-section of organizations that include counties, cities, Statewide publicly available parcel data
. e . . . . . Improvements to the MnGeo Imagery Service, such as Web
universities, business, nonprofit organizations, federal and state Mercator support,tling, and complementary options such as
. . “composite of latest leaf off imagery”, and downloading options
agencies, tribal government, and other stakeholder groups. Accurate hydro-DEMs (hDEM) that serve modern flood modeling

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

accurate watercourses and watershedsl

Statewide publicly available road centerline data

New LiDAR data acquisition across Minnesota for use in

3 D G e o m at i cs co m m ittee ? developing new derived products guided by committee developed

standards

An emergency management damage assessment data standard to

L] The 3D Geomatics Committee (3 DGeO) iS a Committee under GAC provide an accepted specification to support a request for State

or Federal assistance after a disaster

that works to identify and promote the need for planning, funding, Statewide publicly available address points data

Maps, procedures, templates and other materials to help all levels

acquisition, and management of three-dimensional geomatic data of government implement the U.S. National Grid

A parks and trails data standard

a n d d e riVEd p rOd u Cts . A forum (committee, workgroup, etc.) for MN geospatial

professionals to discuss and share best practices, standards,

lessons learned, etc. for implementing and supporting the

ceospatial components of NG9-1-1




J » ) _ 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
Infrastructure/ ° VegetatiOn

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

Mark Reineke ,and Brandon Krumwiede , Jeff Weiss




Collaboration — Individual Stakeholder

Transportation
Engineer

You don't have to have
money or be a decision
maker to be a

stakeholder. .. Forester

Dam Engineer

'
<
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Vo, &S GIS Specialist

You can be a voice of
Support « o e Assessor

GIS Manager

Natural Resource
Specialist

A collaborator



Early Lidar
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DNR’s First White Paper for a Lidar-derived DEM

A White Paper on

2002 Need for a DEM R DeVﬁ‘OP"“gt.a -
“High-Resolutio

e “..need to develop a high-resolution
DEM and floodplain mapping
program”.

e “..correctly identify and map flood
hazard areas...”

« “ ..efficiently and effectively manage
land and water resources as well as
infrastructure”.

$80 Million
* S41M - DEM
e $S27M - Floodplain Mapping
e S12M — IT Infrastructure

\ o DNR Waters
and Partners



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 Lidar Plan and StoryMap

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

e 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 local-
to-national scale need for a seamless nationwide DEM elevation layer

* 3DGeo is working to coordinate lidar acquisition with local, federal, and state
partnerships

* Leveraging USGS federal funding opportunity

 Economies of scale are achieved when partners collaborate across landscapes

* The bigger the collection footprint, the lower the cost



. C .. Lidar AcquisitiéonBlocks (LAB)
Lidar Acquisition Areas | Minndsgta Lidar Plan
and Blocks of Interest :

"

. \Grand

it * Portage
o
s Legend A
‘ Lake Superior
‘ 5,038 sq mi Rainy Lake ,/
' _Uppe_r : Min,nesota e ippewa / Lake Superior
. Mississippi River % %_‘L; £ . ;"
R,esd Rtlxer 10,999 sq mi . w i L Lower Mississippi River
.oou ! .
- 6,807 sq mi : ) Minnesota River East
. Missouri River Big Sioux
i ‘ Minnesota River West
. Minhesota e Central Mississippi River
River West Central T
9,459 sq mi — Mississippi Rive Upper Mississippi River

10,512 sq mi

Winneaph

Red River North

UpperJSioux Mdewakantons Red River South

‘ Ew\er,smx Sioux" Prairi¢ Island Completed 3DEP Lidar
k £~ ra - Tribal Government
. e ‘
' ] “ \. l I 6 DNR Level 1 - HUC 02

Missouri L% | Minnesota Lower Mississippi L
River Big Sioux River East N River Bhudll Ho.9h~urh.§ DNR Level 2 - HUC 04

L N 'sq mi Ay i Nati
worl 3,114 sq mi 41 5,?1513q AL 16’128\5? T aj)n County Boundary

1) So\urcesz Esri, HERE, Garmin, Inte?map. increment P Corp., GEBG@’, USGS, FAO,
¥

NPSi NRCAN, GeoBase, IGN Ka;:l“aster NL, Ordnance Survey,E’sri Japan, METlson
Esri 6hina (Hong Kong), (c) OpefiStreetMap contributors, andjthe GIS User
Commh{ty / :

Madisor

Tribal boundaries data source: 20 40 80
MnDOT, US Census Data Sept 2019 e \iles Map Date: Nov 16, 2020




A S
Fillang Mpmonid

g
e
°
<
-
T
?_‘g__;
La)
<
»
z
7
™
3

2060

OGC000

g
3
@
t
2
%
3
i

(Federal Coordination and Grant)




USGS 3D Elevation Program (3DEP)

3D Elevation Program (3DEP)

» 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

* The first-ever national baseline of
consistent high-resolution elevation data —
both bare earth and 3D point clouds -
collected in a timeframe of less than a
decade.



USGS 3D Elevation Program (3DEP) - BAA

B roa d Age n Cy A nnounceme nt T ‘» ‘ 2 3D Flevation Program: FY20 Status of 3DEP Quality Data

--*
%
¥ A8 A
2R ‘

(BAA)
* Grant coordinating mechanism 3DEP

* Guides partnerships between the USGS
and other Federal agencies with other | &=
public and private entities seeking =
high-quality 3D lidar elevation data =
acquisition.

* USGS is cost-sharing via grant funds for i~

QL2 or greater Explanation
Available or In Progress Data i
Howali that Meet 3DEP Specification a0d omisssons may occur
* Grants through “BAA” process — T . T
deadlines are every fall (Oct/Nov) "" — il . -~
No publicly q-;wb:r!c lsdar data S

DOIGFB0200046 / G20AS00104 Attachment E } T o +




3DEP: National Enhanced Elevation Assessment (NEEA)

Update expected summer of 2021

Annual Benefits e Conducted in

C""Se” * Information gathered from every
state and from 34 different

$206M  $942M :
federal agencies
$159M  $335M

$122M  $2,011M
$85M $156M
$76M $159M
$52M  $1,067M

Business Use

Flood Risk Management
Infrastructure and Construction Management
Natural Resources Conservation

Agriculture and Precision Farming

e 602 Mission Critical Activities
need significantly better data
than available

Water Supply and Quality
Wildfire Management, Planning and Response
Geologic Resource Assessment and Hazard Mitigation

Forest Resources Management $44M $62M .
[ J
9 River and Stream Resource Management $38M $87M 5Etwgfn Sl'z E:Ind S13 BILLION in
10 Aviation Navigation and Safety $35M $56M ENetits ahnually

5:1 Return on Investment
20 Land Navigation and Safety

Total for all Business Uses (1 — 27)

$0.2M  $7,125M
$1.2B $13B



What is lidar?

point cloud
colored by
elevation

Lidar stands for light detection and ranging

* It is a mapping technology that uses a pulsed o Nk | et Tetim
laser to measure the time it takes for emitted  @#y /| o lopsuiae
light to travel from a sensor to the ground or
other objects and back.

last return
(bare earth)

* The sensor can pulse a laser beam hundreds of
thousands of times per second

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




Lidar Acquisition = Point Cloud

Lidar Acquisition

Lidar Point Cloud

3D Rendition of Natural
and Built Environments

Lidar Classification

Painting the Lidar Point Cloud
Elevation Values




Lidar Acquisition = Point Cloud = Classification 9 DEM

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

Lidar 3D Point Cloud LiDAR-derived 3D

Digital Elevation
Model (DEM)




 DEM stands for digital elevation
model

* A digital representation of the land
surface.

* The DEM is a derived product

* Represented as a gridded tessellation
of the landscape built from Lidar-
derived points with elevation values

(2).

What is a DEM?

DEM:

10 | S

(R

L 4= ~1

EL/EVATION
VALUES (f)



What is Lidar?

To Some Lidar lIs:
e A 3D Point Cloud

To Some:
e 2-ft Contours
* Digital Elevation Model (DEM)

Note: The two most downloaded
authoritative lidar-derived products from
MnTOPO are the 2-ft Contours and the
DEM.

To Some:

Hydro-modified DEM & Hydrography
1-ft contour Dataset

Vegetation and Buildings

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 lidar
data as part of a data procurement project, within a 3D Geomatics lidar acquisition block (LAB).

Data Procurement Data Development Data Dissemination User Application




What is:
High-density




Need for New High-density Lidar

» Update our existing Lidar data holdings which
are now a decade old.

* Improves our ability to analyze the landscape = == ,
in Minnesota, map assets, and assess

J o picia Y
: s e
5 A;'.’»"\;;'_», - . (‘,3‘_ ,ﬁi%?‘ﬁ&vfi '&.(m

resources = L™

N P

* Provides the foundation for development of
updated authoritative derived products to
support analysis and informed decision-making

* Enables practitioners, managers, and £ il o vl Ve o NS
researchers to be more proactive than Lidar point cloud colorized by photograph pixel colors
reactive.



HD Lidar — Derived Products

LiDAR BASE

Lidar Quality Levels Define SPECIFICATION p
Deliverable Specifications (183) CellSize ”
.. . Supported
* Minimum DEM Cell Size T T
Quall;gL;. = Cell Size | Cell Size Interval
* Minimum Contour Interval [m] [ft] Accuracy
[ft]
QL-0 0.5 1.0 0.5
ommittee Minimum ) QL-1 0.5 1.0 @
USGS 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




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

two measures: mission and lidar

. . Aggregate Nominal Aggregate Nominal Pulse p|atf0 rms affe Ct' ng
1. Pulse Spacing Quality Level PuIsANPS] ANPD]
m]

(@ : : . .
2. Pulse Density [pulse/m’] 1. Point Density of the lidar

Point Cloud
QL-0 £0.35 S 2. Derived Products
(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




Potential Costs of Lidar in Minnesota

QL-0 $440
Recommendation — QL-1 $330
USGS Base Specification = QL-2 $200

Current Statewide Lidar = o= S175

*Please note the following, regarding the above cost estimates:
* These estimates where obtained in 2020.

» These average estimates 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.

» The 3DGeo Committee advocates for QL1 lidar and will assist partners to explore acquiring upgrades and additional
derived products in their area of interest (e.g., QL0O). An upgrade to point density or additional derived products will
increase costs and will be the responsibility of the requesting partner(s).

* QL3 no longer meets USGS Base Specification, it is crossed out because it would not be purchased under this Lidar Plan.



3DEP Program — Lidar Data

3DEP Standard Deliverables

e 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 & Reports



3DEP Program — Lidar Data and Derived Products

Possible Added Deliverables

= 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

e Higher density Point Cloud

* 3DGeo advocates for QL1, partners may upgrade areas to QLO

Improved hydrographic products

v Advanced hydro-modified DEM (Conditioned DEM), and/or hydro-flattening

Bare Earth point cloud

Additional Point Classification

v High vegetation and buildings

Intensity imagery, GeoTIFF



State Agency Lidar Derived Products

Foundational Derived Products

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

e 1-ft Contour Dataset
e Hillshaded DEM
e Canopy Height Model (CHM)

e Other products to come?



HD Lidar — Derived Products - Hydrography 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 Examples: Hydrography & Infrastructure
Culvert Capture High Density QLO (30pts/m?)

QLO 1-foot DEM Existing 3-meter DEM HPI




HD Lidar Examples: MnDOT Infrastructure

* Transportation
e 3d Design

* Traffic operations
e Signing and striping
e Highway safety

* Maintenance

* Asset management

* Energy

e Traditional

* Renewable/Alternative

e Cultural/Historical Resources

The 1-35/Highway 53 interchange in Duluth, MN (known locally as the "Can of Worms")




HD Lidar Examples: MnDOT Infrastructure

Supporting Corridor
Mapping
* New HD lidar can

replace existing
mapping methods

Existing lidar no

longer reliably 51 4 : '
otogrammetry or Photogrammetry
supports many Aerial Lidar or Aerial Lidar

engineering products

New lidar could
supplement these
types of mapping
projects for up to 80%
saving in time.




Supporting
Orthomosaic Creation

New HD lidar can
replace existing
mapping methods

Existing lidar no longer
reliably supports the
creation of high
resolution orthophotos

HD Lidar Examples

. Infrastructure




HD Lidar Examples: County Infrastructure & Hydrography

MnDOT Vertical Accuracy Analysis

\\\\\\\\\\

High-Density 30+pt/m?2 Quality level-0 Lidar Point Cloud

* Reviewed by Colin Lee and District 6 surveyors

* 90% of the lidar points evaluated have elevation values
within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical
survey results.

o Test points represent open, hard, smooth surfaces

o 1.0 (cm) to 2.0 (cm) of onsite, vertical survey
results.

* These values are better than the minimum lidar base
specification of <0.03 m (£3.0cm / 1.181 in) for QLO.




HD Lidar Examples — Lidar Intensity

High Density QLO (30pts/m?)

A vswg;x' gl

)c ‘Q

x -

QLO 1-foot DEM HPI




HD Lidar Examples - Lidar Intensity

NE Forested LAA, QL1 Lidar Intensity - Hydrography Capture




HD Lidar Examples - Lidar Intensity

NE Forested LAA, - Infrastructure Capture




HD Lidar Examples: Floodplain Mapping

(Hydro, Infrastructure & Forest)

2021 - Progressive Approach

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

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

Martha Decker 2001




HD Lidar Examples: Vegetation Mapping

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




Forestry - pulling all the elements together

Lidar is Foundational Data for DNR

Relationships
Modeled

Inventory
Metrics

\ 4

» Grid Layers

Data Procurement Data Development Data Dissemination User Application




New Plot Based Inventory (PBl): Transition Plan

"~ Legend
State DNR PBI Plot
.:,..' - N Rainy Lake Block

iy ° o’
v \:l MN Counties
y.

wSources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
,‘,:GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)

L ° R 1 °
l ‘ . £ .: !'_ ‘ .._~.tu.”'/ OpenStreetMap contributors, and the GIS User Communi ty

T 0 L GOM"eS Map Date: February 2, 2021

* RA research supports the

recommended plot density =
1 plot : 1500 acres forest land

* Cost per Plot = ~$300-5500

(that’s only $0.17-S0.29 per
acre for field work)

Example: Rainy Lake Block

Owner Type Count Total Acres

County 9 12,846
NPS 68 120,554
State 1086 1,954,396
Tribal 63 129,679
USFS 606 1,010,723
Other 5 4,923




Forestry - The End Goal
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Next: Lidar
Collect




Lidar Acquisition: Northeast — Rainy Lake & Lake Superior Block

» Rainy Lake and Lake Superior Block e MNSS'R{';\i';euf;iﬁ,'ffsﬁ;fues"°r

data collections are almost done! Bl et it 3%

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

'

\

N
<

KOOCHICHING

Grand Portage

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

Areas of Interest
] WN Rainy Lake 2020 820 DPA
MN Lake Superior 2021 B21 DPA

n, USGS, Intermap, INCREMENT'B, NRCan, Esi apan, MET) Esi I Il Grend Portage Area
ea, Esri (Thl dr NGCC, (c) OpenStreetMap ¢ rs, dhe |

Tribal boundarles data source: MnDOT, 0 1020 40

as per US Census Data September 2019 e Miles Map Date: March 24, 2021 As of: 5/21/2021 . Souree: Eu, Miester, Geel2ye, Balhstar Coogrephiles, CNIESAlbus DS, USDA, USES, AcreGIRID, IGN,
end s GIS User Compmuniy




Partner Contributions: Northeast — Rainy Lake & Lake Superior Block

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

s Foroer soruies YT Total Cost per square mile = $382 ($0.59/acre)
NRES 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 BAA — Missouri Big Sioux & SE Driftless Blocks

Southern MN - FY21-22 PLANNED USGS 3DEP Lidar Acquisition Blocks

MilleLacs™

e BAA (west and east) split between j\J ’[’_“Jﬁ—’i et Flagend
| BENTON

two vendors and two JFA's. | [ ] comonrver e

] Xt Cloud
L SR Skl gj L FY21-22 3DEP (QL1)
L SHERBURNE ICHISAGO
; FY21-22 Upgrade (QLO)

Completed 3DEP Lidar
E}E Lidar Acquisition Block
= b- Tribal Government
g ﬁ Major River Basin

* Partners: USGS, NRCS State and
Federal Offices, MnDOT, MnGeo, and |
Nobles, Le Sueur, Olmsted (included
City of Rochester), and Winona
(included City of Winona) Counties F\

YELLOW

ki
MEDICINE UPPErSioux

LoweérSioux J

REDWOOD

WABASHA

[:_ BROWN

— -
F\ ‘\”— SE Driftless, Le Sueur County,
MURRAY

* Lidar collection occurring now in g Missor Rver Big S \
. |~ Missouri River Bi SIOUXJ . 876 square e ‘ I) SE Driftless L
SE Driftless LAA d [ A

HOBK fo’ RTIN FARIBAULT %(:: MOWRR FILLMORE HOUET, Na t%
-
* Missouri River Big Sioux block set T P O BTN
. . g:\énas(z:nggrﬁgrﬁ)&yEsn Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the
fO IFd S p Fin g 2 02 2 CO I | e Ct Ion Tribal boundaries data source: MnDOT, 0 10 20 40

as per US Census Data September 2019 r— s Map Date: April 18, 2021




Lidar Acquisition: Southern BAA — Missouri Big Sioux & SE Driftless Blocks

ORANGE=Not flown

|
|
l
|

BLUE= Flown/Awaiting QC

GREEN = QC accepted

| ;

RED = re-flight needed

First priority is getting the

QLO reflights done in Le ;: |
Sueur Co, then the QL1 | 4
flight blocks. - —




=

o
oo
.mm
a
e Q
S
O
o




Lidar Acquisition

KITTSON

KOOCHICHING:

Brooking:

DODGE

Areas and Blocks of Interest

Minnesota Lidar Plan

High Density Lidar Data Status

Thunder Bay

COOK

U 4
el
-
pDDEe = Fond du'Lac. g
T | O %
DRI b CARITON ‘f Legend
50228
DRERTAL — s = - - Data Available
. - IAITKIN |
e = -
- o ,! Data Collected, In Review
' GranT Roouaias MORRISON & L !
. - l:l Acquisition Complete
‘ i = 4
ENTON & S %
sl o —_— o i |:] Acquisition Anticipated
sHERBU Hi AO o Rios Lak
£SO tal — PPIIRIVErEY I:l Planning in Progress
RIV.E e qt THie (
YD) —ranoivoHleeker | RO adhinagon |:| Status to be Determined
LQ/ER(ELE” SHIEEEVA AMBEY ] :
AR - Tribal Government
e MCLEOD [CARVILEL ‘
YELLOW MECUIREASINIR -\ iy e ,j(;ﬁf 0| koo Marshiicid
= Al DAKOTA g
torciom]  SBleY & St Slanc »
INCOL REDWOOD = Rs

WABASHA ¥

OLMSTED W|N0NA—L" Neoy

LE
[ ICOLLET$ SUEUR | RICE
BROWN “
v = _vlS
RTH WASEC
WAN==
= =
B
MARTIN gAR\BAULT

= Esti China (Hong Kong), (c) OpenStreetMap contributors, and the G

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO,
NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
IS User

7 Madison

Community

Some anticipated 2021 collections are
underway and some will be collected in
spring in 2022. TBD areas need partners.

25 50 100

Mi Map Date: May 24, 2021




3DGeo Outreach: LAA Coordination for BAA Submission

Reminder: Upcoming Minnesota Lidar
Plan Meetings

The Geospatial Advisory Council's 3D

Geomatics (3DGeo) Data Acquisition Workgroup is
working toward the collection of new high density lidar
data for Minnesota. The Lidar StoryMap and

the Minnesota Lidar Plan provide background
information, and additional resources including Lidar
Acquisition Area maps can be found on the Data
Acquisition Workgroup webpage.

3DGeo will offer several online lidar meetings over the next few weeks. The upcoming meetings
will focus on lidar acquisition planning and funding in specific Minnesota regions. See the map of
lidar acquisition blocks to find your area:

» Upper Mississippi River: Tuesday May 11, 2:00 pm - 3:30 pm

» Central Mississippi River: Thursday May 20, 9:00 am - 10:30 am

« Minnesota River East and West: Tuesday May 25, 2:00 pm - 3:30 pm
« Red River North and South: June meeting, date/time TBD

To join any of these meetings, please RSVP to lidar@state.mn.us. Let us know which meetings
you'd like to attend and we will send the WebEX invitations.




3DGeo Outreach: Upper Mississippi River (Central Lakes) Block

— [T 3DGeo stakeholder outreach
egen .
|| Completed 3DEP Lidar || presentat|0n held two weeks dago...

| Anticipated USGS 3DEP
|:| Lidar Acquisition Block
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9 Major River Basin

|:| County Boundary
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Estimated USGS 3DEP Total Partner
Contribution Contributions Needed
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Tribal boundaries data source: MnDOT, 0O 10 20 40 Mi

as per US Census Data September 2019 Dy a1 Map Date: April 27, 2021 10,999 square miles Estimated at $330 per square mile
= $3,629,670 TOTAL




3DGeo Outreach: Central Mississippi River (Metro) Block
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3DGeo stakeholder outreach Central
Mississippi/Metro LAB

8th Metro Meeting held on last week on
May 20t

Total Partner
Contributions
Needed

Estimated USGS
3DEP Contribution

$2,081,376

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




3DGeo Outreach: Red River - North Block
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3DGeo stakeholder outreach has
started in the Red River North LAB

* Next meeting: TBD (June)

Estimated USGS 3DEP
Contribution

Total Partner
Contributions Needed

$1,723,788

$2,585,682

13,059 square miles Estimated at $330 per square mile
= $4,309,470 TOTAL




3DGeo Outreach: Red River - South Block
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3DGeo stakeholder outreach has started
in the Red River South LAB

* Next meeting: TBD (June)

Total Partner
Contributions Needed

Estimated USGS 3DEP
Contribution

$1,061,478

$707,652

5,361 square miles Estimated at $330 per square mile =
$1,769,130 TOTAL




3DGeo Outreach: Minnesota River - East Block
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3DGeo Outreach: Partners and Funds Needed:

Minnesota River - East Lidar Acquisition Block

e TOTAL Est Funds Needed for QL1: $1,798,830

* Total estimated cost assumes $330 per square mile for QL1
* Upgrade to QLO estimated cost is $440 per square mile
* Partner is responsible for the full upgrade cost between QL1 to QLO

9 Counties* - 5,451 square miles

aneal 8 6
Legend

HENNE Completed 3DEP Lidar
Recommended USGS 3DEP
~ | Lidar Acquisition Block

\_ Tribal Government

SCOT 9 Major River Basin

——_SWIFT i
=
CHIPPEWA KANRIYOHI NEES
RLE | '
I
il R

REDWOOD

* Estimates below are average and equal cost for each county in the LAB _

|
=)
== ——BROWN

ﬁ'f—:—:‘::‘ \{\)‘ : ~u
Goal Request |Average Per |Goal Partnership \‘\h LMinnesotaRiver East
Contributors MURRAY) 5451 sq mi
County Amount (S) !JEC/O:@OOE‘WATONWAN[ BLUE EARTH

USGS 719,532 Mp\\h

Partners 60 1,079,2 EOT T i i
’0 9’ 98 = — - — — — " Bources Esn, HERE-Garmin, USGO-Irtermap. INGRE ME] NRCan—Esti Japan, FEsn
China {Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c} OpenStreetiMap contributors, and the

Tribal boundaries data source: MnDOT, 0 10 20 40 Mi

LAB CO un ties ~ 30 £,3E] 559, 861 539[ 649 as per US Census Data September 2019 Fa 9 o oea v I Map Date: April 26, 2021

All Others ~30** 539,649
QL1 Total 100 1,798,830

*Sibley, Nicollet, Brown, Cottonwood, Watonwan, Blue Earth, Waseca, Martin, FariBault
**This is an estimate, up to 30% of the TOTAL, and dependent on the Lidar Acquisition Block



3DGeo Outreach: Minnesota River - West Block

[EROW WINGmme EAITKIN ]

Lagand 3DGeo stakeholder outreach has
B Recommended USGS SDEP. started in the MN River West Block
E Lidar Acquisition Block N
—- Tribal Government |
S5 Major River Basin i * Next meeting: May 25, 2PM
STEARNCI County Boundary |
SHERBURNE

ANO Estimated USGS 3DEP Total Partner

—KAN H WRIGHT
| Ml@ﬂﬁﬁ%@ﬂmﬂwes’f | MESER Contribution Contributions Needed
9 sq mi II HENNEPl MS
\r I MCLEOD | cR

YELLOW MEDpeeHdgux

Shakopee Mdewakanton Siouxy.
—= -

Lower Sioux

REDWOOD

$1,248,588 $1,872,882

9,459 square miles Estimated at $330 per square mile =
$3,121,470 TOTAL

oUES\EST (HERE, G SG B'UECE{\SA HR‘CéC
{ OTTghynJa }'&Eg E’Eg; EE%-T-I?\:r;"aiJ\E'\sﬂ'S\('I'IF;lIar:Z’)D II\IGCCE (c E)’g;)engireeﬂaai Coi rb’Jf'ors'-_emd!thg_
I Ié‘User Commuhity ] [\]\
Tribal boundaries data source: MnDOT, 0 10 20 40 Mi

as per US Census Data September 2019 R Map Date: April 27, 2021

rigJapain; M ETI=Esji=|




3DGeo Outreach: Partners and Funds Needed:

Minnesota River - West Lidar Acquisition Block

TOTAL Est Funds Needed for QL1: $3,121,470
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Upcoming Meetings

Upcoming Outreach Meetings
* Central Mississippi River LAB
* May 20, 9:00 — 10:30 AM
* Minnesota River East & West LAB
 May 25, 2:00 — 3:30 PM
* Red River North & South LAB

* TBD




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

is working closely
Several on Introduction

Minnesota have]

IT) to engage the

Elevation data are essential 10 ) geospatial community in developing, promoting, and funding a statewide high-density (HD) lidar acquisition
broad range of applictions, including : 3DEP s 2 national program man- fan for Mi Higher-density and higher-quality lidar will Iy il ! State Lidar Plan m

ek st ldheE s /mmmn aged by the USGS to acquire high- \dentified plan for Minnesota. Higher-density and higher-quality lidar will dramatically improve our ability to analyze a’ a a MINNESOTA

with particular = " lution elevation data. The inifiative is the landscape in Minnesota, inventory public and private infrastructure and assets, and plan for current and . 4
habitat management. national security. FDONEIN SIEVUH GaE: Lhe sitatve s P g Y P! pOvate Dot i
5 securiry 5 i SRS :
e e recreation, and many others. For the State Ty backed by a comprehensive assessment Hatural Res{ future scenarios, in support of better decision making for our natural, cultural, and built environments. Draft M The Slleem el SR Committee and the State
‘::. fow 3DES A e o e crcat AT ?mql..mm;m‘ Ilk\\'l;cxry.lll)ll)aud . Fer Geospatial Information Office, MnGeo, have developed
ess needs SR cecision : " tower et is in the early stages of implementation. . Fanf o This will [ e | h year. p it
clevation data a for agriculture and precision fanuing o b ;DEP‘“" m):(‘;e ki l‘cpm, i v is will be a 5 year or longer effort with a grant request to the federal government each year. a S-year draft plan to help guide the acquisition of new
water quality by fesources conservation. flood risk 3 pr acy an . Ny o The plan covers acquisition of all lands within the state boundary - 86,943 square miles b o Sas
4 ment, infrastnucture and construc- provide miore current data than is avail- . wil February 204 statewide lidar data.

funoff into strea gement, water supply and qual 5 R able in the National Elevation Datasct . s o We are engaging partners in, state, federal, regional, and local government, tribal nations, academia, non-
i‘.'[fi'iiifi‘,’(‘f.‘i astal zonc mianagement, snd other (NED), The goal of this high-prioriry . M profit, and private sectors to contribute to the plan and funding. 3 GeomiticsiCon Deliverables proposed include a lidar point cloud, digital
{icer teitain data l:qu:\» \l«c; Today h:‘_:x-qn;um n:hlr r’.gum] Map of dem‘:snlra sh}aww'ng ;:‘}P::::f%'?gz::::)'l‘"a‘:::}l"'ml;;'::ml Agr ullu;v o We will be seeking funding from the federal government through a US Geological Survey (USGS) grant Resotely Seiised elevation model, canopy height model, and more
effectively impl detection and ranging (lidar) data arcthe  the areal extent and quality levels o o e 5 . Pre program called a broad agency announcement (BAA) managed under the USGS 3D Elevation Program : g
e sources for creating elevation models and planned and xisting publicl available coverage of the United States by 2022, I l_qu) o U ® depending on stakeholder needs and funding.
watershed delin other elevation datasets. Federal, State light detection and ranging (fidar) data in depending on funding and partnerships Transpartat| 2088 o
effits o peeser I agencies work in parmership November 2012, No idar data thatmaet ~ The ieW program bas the poeatial o v Federal cost share averages about 38% of the cost but can cover as much as 75% depending on tosave costs ] WWW.mngeo.state.mn.us/committee/3dgeo/
and improve wa ace data, on a national basis, that 3DEP requirements for quality level 2 or generate $13 billion/year in new benefits . T needs of federal agencies infrastructure
These practices| are (on average) 30 years old and of lower  better are publicly available for Minnesota.  Uiroush improved govemment services, o sigr 4 '
public that will quality and (2) provide cover See table 2 for quality levels. reductions i crop and homeowner losses . Hgl *  MNIT/MnGeo is the principal for this year’s grant application and would likely be the aggregator and ar Plan th of [CEEUAIEEY | Get Involved!
resources conse] publicly accessible data do not exist. A resulting from floods. more cfficient . M distributor for the data products generated over the course of this project and beyond. e il helo guic a multitude of

. routing of vehicles, and a host of other
ional 3DEP iniiative would result ' govemment, corporate. and citizen activi-

inat least $13 million in new benefits ties (Dewberry, 2011).
annually to the State, The cost for such a >

joint goal of State and Federal partners is
o acquire consistent. statewide coverage
o support existin; pli-
cations enabled by lidar data. The new

e progran: in Mismesota is approxiniately - —
n (3DEP) initistive  $g pillon, resuling inapaybeckperiod P

A

e Let us know. if you can help -
* Share requirements and business use ca

the nat

Water Resof Additional resources that can provide more information about upcoming plans for lidar in Minnesota: poners . Funding Oppd
. ota State Lidar Plan

linn

The USGS 3D €]

o Story Map about the Minnesota State Lidar Plan data and creat|

ed by the U.S.
Geological Survey (USGS), responds

to the growing need for high-quality
topographic data and a wide range of other
three-dimensional representations of the

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

Expected annual benefits are $13.64 million. Based on an estimated total acquisition cost of $34.8 million for
quality level 1 data, the payback would be 2.6 years. The top 10 Minnesota business uses for 3D elevation data,

Nationwide. This program nas been successtul in our region, but

our current lidar data does not meet the new specifications.

Every fall, the USGS has a call for proposals to apply for grant

Recreation "
Nation's natural and constructed features.  higher, On the basis of the NEEA survey data at a higher quality level reduces i which are based on the estimated annual benefits of the 3DEP initiative, are shown in the table-1 below. funding to match local partnerships. To receive federal funding, we
. . results. all levels of government and m the cost of “buying up” o the high- I must provide a non-federal funding match. We are currently
3D Elevation Program Benefits izations in Minnesota could benef est levels needed by State and local l it
for Minnesota from access to statewide high-resolution governments. Toaung oulg
elevation data. Risks 3 gl iaf pecchlen fming high quality lid|
The top 10 Minnesofa business uses The NEEA evaluated multiple data- + Higher quality data and national 1 Nanml o comeraten 3 n h quirem M MiNNesoTA
for 3D elevation data, which are based o cojtection programs to detemmine the coverage—Ensure consistency Risks Associ ) Fiood ok mmagemest 110 : HEERlt S
the estimated annual benefits of the 3DEP it i for applications that span Stat & {
optimal data quality and data replacement (or applications that span State asractuse nd conructon managemen
Table 1. ¢} intatie,axe shown i table 1. Naional 200 (0RO and watershed boundaries and The lidar ac e il 55 i e dioR) o
3DEP data i Enhanced Elevation Assessment (NEEA:  pecds. For Minnesota, approximately micet more needs, which results in sectors that| Xt ypy et qusty 84 L P e aatin ¥ and partner rej
(Dewberry, Dewberry. 2011) survey respondents in 76 percent of the total benefits are realized increased benefits 1o citizens. features on ’ SOt o ¢ b 5 oint cloud, dij
: the State of Minesota estimated that i agriculture snd precision farming and spatal data L P T—— 0 3 know if ) P » The Draft
natural resources conservation usesalon, | 10ct€ase i Federal agency contr- A S —— o B R hal others depend|
: 3DEP in Minnesota by the Numbers  as shiowa in table 1. The status of pub- ‘;ﬂ“:::’:;ﬁ“:::;:‘“““"“m‘ Risks Assoch 5 Avatonsavigmios and ety ! i AN More informa
ibuti
Expected ammalbenefits  SI3.64million | licly available lidar data in Minnesota is ° 6 X ] M t St t
2 > shown in figure 1. By enhancing coordina- y s Minnesota’ and in the dra Innesota ate
Estimated total cost $26.15 million I A |, DY e Acquisition assistance—Provided the data | Oter
tion benween 2P and the various ; e data les|
S e BN e o v xpatioions i daisetnadiy il on other veget e Lidar Plan
4 1 Qualty level L buyip  $1791million  Mfinnesota. it may be possible to meet a e Table 1. Estimated Annual Benefitsof idar, Source: Ntionsl Enhanced Elevation Assessament for Minnesots {Dewberry, 2011) Get involved: Contact
s 9 estimate higher percentage of the needs Petica impacted sd et involved: Contac
P US. Deparsmentofthe terie Fac Shee 913251 SKAS,// W WETIHeO saRe An introduction to lidar, how it is used in
U Geslogical Sarve Septomber 2013 Inaccuracieq > 1
7 o terrain anak 1 Minnesota, and the Minnesota State Lidar Plan.
s Geologic resource assessinent and hazard nutigation 015 : MIN
9 Aviatin iigatin s ety o1t el As customers of government agencies, citizens expect spatial data mapping of building placement, fload GEOSPATIAL AD
10 Renewable energy resources 007 Email: rwencl@usgs go modeling, and water features are in harmony with the imagery on their phone. When agency data is out of date '// o, / H
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Total 13.62 2
By William J. Carswell, Jr.
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Next steps

* Partners are NEEDED to help fund
lidar acquisition!!

* Check out the Lidar Plan & StoryMap

e Stay in touch

e Email us: lidar@state.mn.us

* Get on GovDelivery list:
www.mngeo.state.mn.us/newsletter.html

e Join a 3DGeo Workgroup!
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