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Agenda ltem 1

ACall to Order

o Introductions
0 GAC mission reminder
0 Approve agenda

0 Approve last meeting minutes
(December 18, 2034

Albrecht



https://www.mngeo.state.mn.us/councils/statewide/GAC_Minutes_2024-12-18.pdf

Member Introductions

A City, Twin Cities metro
o Dennis Tumberg, City of Chanhassen
A City, Greater Minnesota
o Vacant
A County, Twin Cities metro
o Vacant
A County, Greater Minnesota
0 Christy Christensen, McLeod County
A Regional Government, Twin Cities metro
o Tanya Mayer, Met Council
A Regional Government, Greater Minnesota
o Jill Amundson, West Central Initiative
A State Government
o Kari Geurts, DNR
6]
A Federal Government
o Jeff Bloomquist, Risk Management Agency, USDA
o Mitch Bergeson, US Geological Survey
A Tribal Government
o Ryan Bonney, Shakopee Mdewakanton Sioux Community
A Non-profit Organization
o Jessica Fendos, LOGIS

A Business

o Kendis Scharenbroich, PWest & Associates
o Gerry Sjerven, Minnesota Power

A K-12 Education

o Shana Crossot-Spatial / UMN Twin Cities

A Higher Education

0 Len Kne, tEpatial / UMN Twin Cities
o Stacey Stark, 3patial / UMN Duluth

A MetroGIS

o David Brandt, Washington County

A MN GIS/LIS Consortium

0 Leanne Knott, City of Red Wing

A Surveyor

o Pat Veraguth, Douglas County

A At-large

o Cory Richter, Ramsey County
o Heather Albrecht, Hennepin County
o Britta Maddox, Anoka County

A Chief Geospatial Information Officer (extficio)

o Alison Slaats, MnGeo



Guest Introductions

Non-Member Guests

First and last name
Name of your organization

In-Room AttendeesPlease announce verbally
Virtual Attendees:Place In the chat



Administrative Support

MnGeo will provide support throughout the meeting:

ACurt Carlsorgslides and chat)
AMegan Sisk¢meeting minutes)



Mission

The Council acts as a coordinating body for the Minnesota geospatial
community. It represents a crosection of organizations that include counties,
cities, universities, business, nonprofit organizations, federal and state agencies,
tribal government, surveyors and other stakeholder groups that benefit from
geospatial technology.



10:00

10:10

10:15

10:35

10:45

10:55

11:00

Call to order

Review and accept Committee Repot
3D Geomatics Committee Lidar Data
Processing Update

Outreach Committee Update and
Charter Amendment

Review and approve Archiving
Committee Charter

D2 JSNY 2NXQa / SNI A7
Announcement

Break

11:10

11:20

11:30

11:40

11:50

12:00

MN GIS/LIS Consortium Update

GAC Member Appointments

Executive Team Update

MnGeo Update

Round Robin / Announcements

Adjourn



Agenda Approval

Approve agenda



Last Meeting Minutes Approval

Approve last meeting minutes
(December 19, 2024)
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Agenda Iltem 2

Review and accept Committee Reports
Albrecht
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GAC Committee Report Highlights

Archiving and Outreach Committees
A New charter proposals to be approved by the GAC

Contributing to Nationwide and Commercial Data Assets Committee

A Reviewed the Google Maps Content Partner Program.
A Google pulls address data from National Address Dataset quarterly
A Public data feeds can be pulled into Google Maps, such as thisn Gaitewide datasets available on the Geospatial Commons

A Edit tool for Maps Content Partners to immediately update roads features in Google Maps

Data Endorsement Committee

A The Committee's kick of meeting was held in January

A Committee is reviewing materials from other states and sources to assist is defining the endorsement
process

12



GAC CommitteReports Approval

Approve committee reports
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Agenda Iltem 3

3D Geomatics Committee Lidar Data
Processing Update
Vaughn / Moore
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GAC Lidar Update:

Statewide Seamless DEM< &erlap Mitigation
Wednesday| March 05,2025 | 10:15¢ 10:35

Sean Vaughn (MNIT DNR)
Rick Moore  (MNIT DNR)

m MINNESOTA MY MINNesOTA

GEOSPATIAL ADVISORY COUNCIL
IT SERVICES



What is Required to Build Statewidéseamless DEM

Before Statewide GIS ..

AViewing Connecticut S
Statewide topograph

A Historical Approach

AMinnesota

A 51-million Acres

AConnecticut

A 3.5-million Acres

Image: State Map University of Connecticut, Dept. of Extension, Center for Land Use Education and |



RedRiver,North
Collected

3DGeo Mir;nesota Lida Plan
Lidar Acquisition Status of
3DEP Funded Partnerships 2018-24

Status Map
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Lake Superior
Collected

KARAS

- Data Collected, In Review

&\\t Data Redacted
S Major River Basin

3DGeo Lidar Acquisition

A 2017:3DGo Committee formed.

A First full gathering of 3DGeo committee and working
groups in June 2018.

A 2019:Minnesota Lidar Plan Released

j A 2019 First stakeholders meeting
A Rainy Lake LAB, October, in Duluth

A 2020 FirstAcquisition
A Goodhue, Spring 2020.

https://lidarhub-minnesota.hub.arcgis.com/

iﬁ 2022 Nl | FREZSORN ovEn FILUAG R= s e e
S HoUzT mebileg -
Tribal govemnment data’source: MnOT. Sources: Eii]. HERE, Gamin, Intermap, inc , entP Com., GEBCO, uses.E ; A 2024 LaStACq u ISItlon
as per US Census Dat4September 2019. NPS, NRCANy GeoBase, IGN;-Kadaster NL, Qrdnance Survey, E sri Japan, MiETI,
Redacted dataoltce: USGS Apal2(23. ’ '-‘-'E::;\Ele:;ymﬁ{(ong)' (c)Openstmetlday&:ntnbutors.andtheGlS Ust A R d R W t h d LAB S - 2024
— —— e Iiver vwatersne , opring .

Check the MN Lidar Hub for more information
and an up-to-date interactive map: 1\ O—ZM% Map Date: Sept 27, 2024 17




Minnesota 2ndGEN Partnership/SGS 3D Elevation ProgramD EP

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

3DEP Status Map
= Data Available or {Rrogress

A 3DERCertified Data

A Standardized by USGS Lidar Base
Specification

A Consistent highesolution nationwide
elevation data

A Supports Next Generation Hydrography

Federated
States of
Micronesia

Palau

3D Elevation Program: FY25 Partnerships

Explanation
3DEP Baseline Data'

Lidar

FY25 Partnership Planned (subject to change)
FY25 Partnership gress

I Data Contribution Pending

'} IfSAR (Alaska)
- Available

This map of the
United States and its
territories shows
geographic extent of
completion of the first-ever
national baseline of
consistent high-resolution
elevation data - both bare
earth and 3D point clouds.
FY25 projects are the result
of project submissions
accepted through the 3D
National Topography Model
(3DNTM) Data Collaboration
Announcement (DCA) and through
ongoing Federal coordination via the
3DEP Working Group and include both
baseline and next generation 3DEP projects.

3DEP Baseline:

* Quality level 2 or better lidar
data (IfSAR in AK)*
3D Pol

U.S. Department of the Interior
U.S. Geological Survey



https://www.usgs.gov/3d-elevation-program

3DEP Deliverables

What is- Lidar

1. Lidar Acquisition 2. Lidar Point Cloud 3. Point Cloud Classification 4. 3DEP 0.5neter DEM

A ol 3D Rendition of Natural Feature Identification and Lidarderived Digital Elevation
: and Built Environments B Model

State / 3DGeo Deliverables

3 DEM Derivatives 7 Combined DEM 6. Foundational 0.5m DEM 5. Data Architecture

1K x 1K




AcquisitionC T1le Scheme

3DGeo 1K Tile Index

A 3DGeo provided Index téendorsto organize collected lidar
data

A Each atomic level tile covetskilometer (0.39 sq mile [area]).

0 220,250- 1k Tiles Intersect State Boundary

A Nested tiles 1K, 10K, 100K

o0 0.5-meter DEMS also nest

A USGS 3DEP Deliverat¥esvaster Data

Figure 1 - MIN 3DGeo Tiling Index: 100,000 scale reference
grid illustrating an index to the tiling scheme.
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Adjacent Lidar AcquisitionsOverlap

Lidar Acquisition Overlap

A 100-meter overlap.

A Overlap igequiredby USGS 3D Elevation Proj&DER Lidar
Base Specificatiol. B3 for each lidar acquisition project.

A Minnesota 3D Geomatics (3DGeo) Lidar Acquisition Blocks
(LAB can have multiple LAB Work Units.

A Work Unitsare managed as disparate lidar acquisitions.

Ve

u
a

l'Lk/ 2LAT 2
2F SIFNIKQ
system.




Adjacent Lidar AcquisitionsOverlap

2 Types of Overlap at Acquisition Boundaries

1. External LAB Boundaries (BAA/DCA project boundaries)

2. Internal LAB boundarie$\jork Unitg

Lidar Acquisition Blocks (LAB)
Minnesota 3DEP Plan

ake SuperioriBlocks i
75y 7 mi. -Jr—
2 & NC Lakes Region
Red River Basin T (e - = Lidar Acquisition Areas (LAA)
South Block Upper Mississippi Block =
61935 sqmi 11,071 sqmi - Central Mississippi Block

Lake Superior Block

Lower Mississippi Block
Minnesota River East Block
Minnesota River West Block

Missouri - Big Sioux Block
I Rainy Lake Block

~ yMetro_~ Red River Basin North Block
Centrz I M:Ii#si:’sga;_ialook ] Red River Basin South Block
| 12,168 sqmi ] £ Upper Mississippl Block
: A" FL) - Tribal Government Boundaries
g N ad DNR Level 01 - HUC 02

~ DNR Level 02 - HUC 04

™~ i Lidar Acquisition Blocks (LAB) are
used to define a manageable
delivery size for acquisition

- Minnesota River

| Missoury- Big Eastblock during the contracting
Sioux Block - e Sqm Lower Mississippi Bl and collection of lidar data
3,303 sqmi_, )v' 1222 sqmi over the course of the

) I { 5-year plan.|




Statewide SeamlessData Architecture

1K Tile Index for a New Data Architecture

A Each atomic level tile covetskilometer (0.39 sq mile [area]).

A Build a Dat&nterprise

A AzureBlob

A Organized file/folder system

A Nestedtile architecture- 1K, 10K, 100K

A 0.5meter DEMS also nest

A Esri Raster MosaiDatasets and/or large footprint Cloud
Optimized COGD S 2 ¢ BuifdTd the 1K Tile Index Data
Architecture to aid in processing and visualization.

23



Statewide SeamlessData Architecture

DISSEMINATION

Combined Seamless Datd&sri Raster Mosaic and/or COG Tiff Based Servicegs

1 Km Tiled DEM 10 K Tile 100 K Tile Statewide Dataset
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Work Units

A 24 Work Units (so far).

A Red River will add more

7]

Roseau

Uppe
Red L3)

Bem

Devon Lakes

Wahpeton | Fergus Falls

e

Aexandnia

gl

Overlap- Adjacent Lidar Acquisitions
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3DGeo Minnesota Lidar Plan
Lidar Acquisition Status of
}angWeruqnh
3
3
.

Collectag? SPEP Funded Partnerships 2018-24
in 2024 e -

b i = Rainy Lake
| collssted

Lake Superior
N Collected
=xUpper Miss
Collected
in 2022, |

=

'
[ vidar Acquisition Block (LAB)
- Data Available (The National Map)
- Data Collected, In Review

1- Tribal Government 2

Data Redacted

g ') Major River Basin

10,

Tribal government datasour A Sources: € 3 HERE_Gamin, Intermap incrdnent P Cop_ GEBCO, USGS F:

25

its



Overlap- Adjacent Lidar AcquisitionsPrioritization

3DGeo Minnesota Lidar Plan
Lidar Acquisition Status of
DEP Funded Partnerships 2018-24

Lo @ o[ o [ on [ o TILE PRIORITIZATION = WORK UNIT ORDER
1w . [ | . Using Lidar Acquisition Attributes to Define

Rainy Lake

Collgcte | D ‘-f:‘ QD 228 -I _‘ 2 ”_‘::
""=w ‘ i ORDER |Overlap Order for Blend Processes
Laé%"s;l:sg l 252 3_52 1 4_52 5_52 r‘.‘i_n 7.5
s 251 351 4 s1 s_u" 651 751 1 YEH r 20 18 = 2024
. LS |
' -

S | - | - 2 Quality Level QLO, QL1, QL2

J 2 a3 343 alas \,__t ) ) 7.49 3 D e n S I.I:15Ir } 8 y :" 30
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Disparate Lidar Acquisitiois Different Z\Values

Inertial Measurement
Unit (IMU)
Beam Divergence
Precipitation Event
Lake and River Ice
Receiver Models

Timing Electronics

Scanner and Optics

% Mechanical Alteration
YnllJel aqé6 kKt

t 21l nc HI]

Global Navigation Satellite
System (GNSS) constellation

Erosion

Laser Wavelengths
Sensor Calibration

Pulse Rate

Vegetation Changes

Scan Angle

Ground Frost & Soll
Expansion

28



Section Wrap Ug, Disparate Lidar & Overl

Overlap Introduction Takeaways

A A lot ofthought and R&D workhas gone
managing and mitigating overlap issues and
artifacts.

A No twodisparate lidardata acquisitions will
generate the same elevation value for the same
spot.

V Vegetation growth
V Different Lidar sensors

A Less than 1% of the 220,250 tiles require overlap
work, the work ahead iachievable.

A Our work maintainSDERJata integrity.

29



Rice Lake

A Confluence of Three Different Work

Units

Overlap of Adjacent Lidar Acq

uisitionfRRice Lake Example

CR 30 e =

CR13 e

CR 20

CR 24

MN 25

CR 10

CR123

MN 25

MN 7

CR 90
W
in'dependanca
CR92
CRE
CR 26

CR 15 2=
!
i Mound
I
1
1

- |
L

Minnetrista e
i np . o
\
\
d's Ba
:Saint Bonifacius CR 44
MN 7

CR 151

Orono
CR 1
[
!
J
1Tg

CR 20
CR 127
CR 155

30

e L R




Overlap of Adjacent Lidar Acquisitiop&Rice Lake Example

Issue: 3 Different Lake Elevation

A Purple(work unit 3, 2023) delineation is highé70.29

A Blue line(work unit 6, 2022) delineation is highé70.40 C 3 ¢ .'1

A Red line(work unit 4, 2022) delineation is at a lower "‘z,‘ P NS

elevation ' Work Unit 4 [ ASss
g T HEETEESNENY | B T : ) A

&

>
{

Work Unit 6




Overlap of Adjacent Lidar Acquisitiop&Rice Lake Example

3 Different Lake ElevationScentral miss LAB)

Data iscorrect, accurate, and meets USGS Lidar Base Specification

D>

Precipitation events putvater on the landscape

>

Rising wateln lakes and rivers covers shoreline areas

2

MN 2ndGEN Lidaloes not mapwvater surface

A Linear Lidar technology only colletasid elevations

A Water absorbdaserpulse and therefore does not return a reflected laser pulse back to
the sensor.

A Elevation of thevater surfacecan be interpreted to be equal to tHand elevations
around the lake.

A The lake (or portion of the lake) capturechssigned one
constant/consistent surface elevation based on the terrestrial values

surrounding the lake. 3



Overlap of Adjacent Lidar Acquisitiop&Rice Lake Example

Why Do We have 3 Different Lake Elevationsentral Miss LAB)

A May 10, 2022Work Unit 4lidar acquisition, no rain TR — | S—
A May 11thc 12th, 2022 o & Precipitation fell in the watershed :
A Rice Lakeurface elevation rises as a result |
A NearbyCrow Riverexperiences bounce of 1fget (10" ¢ 13M) '
A May 13", 2022 Work Unit 6lidar acquisition, following rain event l
A Crow River at Rockford, MN | | '
A May 10" - 5.25 feetg River Level e () N |
A May 20" - 10 feetg River Level 7 LY AL ) i '
...................... : £ 55'




Overlap of Adjacent Lidar Acquisitiop&Rice Lake Example

Process

A/ LyQl NIXAasS GKS €1 ]
surrounding terrestrial elevations to avoid }“
creating aplateau.

A Need to create a single and consistent
elevation for the lake .




Overlap of Adjacent Lidar Acquisitiop&Rice Lake Example

Result

A One Consistent Elevatio78.89

A Invisible Work:Users of the DEM in this
area will never know the lake was
collected in 2different lidar acquisition
projects.

A Work maintains 3DERata integrity.

A Supports development cfensible
contoursfor the region.




Overlap of Adjacent Lidar Acquisition&RIVe

Crow River 7

A Disparate acquisitions Different River V/
Elevations.
o y},.,.!
<=
- SN
_,,%\\
[ —— S B~ ake Sarz R “\;\‘\
N |

CR30 i a0
|

s 12 Robina WMA

S0

CR13




Overlap of Adjacent Lidar Acquisition&Ive

Issue: Two River Elevations

A Overlap is causing hydiftattened river to
display in DEM aswaterfall.

A Overlap seamline requires gradual
downgradientelevations.




Overlap of Adjacent Lidar Acquisition&RIVe

Process
A R&D

A Unique processes have been to createl s
to modify hydroflattened DEM.

A Manually created evenly spaced
Incremental downgradientlevations.




Result:

2

DEM hagradud decent for stretch
of the watercourse.

Color palettenow shows smooth
transition of colors in DEM.

Establishegractical hydrology

Water elevation values are in
harmonywith adjacent land
elevation values.

Work maintains 3DERata inteqgrity.

Supports development ;fensible
contoursfor the region.

Overlap of Adjacent Lidar Acquisition&RIVe




A Seamless data is necessary to have statewide data.

A The source lidar data @rrect accurate, and meets
USGS Lidar Base Specification.

A Our overlap work:

A Creates authoritative, combined, edgeatched, seamless
data sotensof thousandsof future end users will not have to
combine, and edgenatch the data themselves.

A 1sInvisibleto the end users.
A Maintainsintegrity of the 3DEP Certified Data.

A Less tharil%of the 220,250 tiles require overlap work,
the work ahead isichievable.
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Wrap Upc Overlap Takeaways

A aAyySa 2meeSeamiedBEMis a
FoundationalData Product

A Buildingblocks for additional derived products (Contours,
Hillshade. HPI etc.)

A Fun Facts
A 220,250:1k Tiles Intersect State Boundary
A ~881,000,000,000(8.81 Billion): 0.Bneter DEM grid cells
A ~2,000,000,000,00Q2-Trillion) Lidar Elevation Points

A ~$30 million:Value of MN 2ndGEN lidar (data, time, hardware
etc.)



m MINNESOTA
IT SERVICES

Thank You!

From: 3D Geomatics Derivatives Team

Sean ¥. 'Rick#
Vaughn .~ _ &+ Moore
_(MNIEDNR)- —= (MNIT DNR)

Email us: lidar@state.mn.us



