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Lidar - Southern Minnesota Update

August 21, 2020 10:00-11:30 pm
Hosted by the Geospatial Advisory Council (GAC) 3D Geomatics Committee’s Data Acquisition Workgroup

Please stand by, we’ll be starting at 10:05 pm
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Welcome!

Thank you for joining us today!

We're excited to meet with you today to
discuss lidar acquisition planning efforts in
Southern Minnesota.

Members of the 3D Geomatics Committee
Lidar Acquisition Workgroup will be sharing
updates and information about planned
collects for Minnesota.

We welcome your input today and going
forward.



Goals for today

Provide context for new lidar
acquisition

Share progress on lidar acquisition
planning in southern Minnesota

Invite you to participate and become
involved in lidar work

Provide time for questions and
discussion




Time

10:05- 10:15

10:15-10:25

10:25-10:45

10:55-11:00

11:00-11:10

11:10-11:30

Topic

Welcome, Introduction and agenda
overview

Spring 2020 Lidar Collection

Intro to 3DGeo, Minnesota Lidar State
Plan & National 3DEP program

Progress on lidar acquisition planning
statewide, and in southern Minnesota

How you can get involved

Information Sharing and Q & A

Presenter

Dan Ross
Minnesota Geographic Information Officer
MnGeo

Lisa Hanni, Goodhue County Surveyor

Sean Vaughn

Dan Ross
Matt Baltes, NRCS

Jennifer Corcoran

Gerry Sjerven




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




Goodhue County 2020 Lidar Collection

Lisa Hanni

Goodhue County Surveyor
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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 , Dan Ross , Jennifer Corcoran ,
Colin Lee , Sean Vaughn , Gerry Sjerven
, Matt Baltes , Joel Nelson , Joe Sapletal

, Andra Mathews , and Brandon Krumwiede







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 |



National Enhanced Elevation Assessment (NEEA)

Annual Benefits e Conducted in 2011-2013

Business Use

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

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:
High-density




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)




Need for High-density Lidar

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

* Improved and up-to-date lidar provides the
basis 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. Due to emerging applications, the
new lidar study to be released later this year is
expected to see a higher ROl thanthe5to 1
return on investment.

Lidar Point Cloud Colorized by Photo



What is High Density Lidar?

High-Density lidar
is defined by
two measures:

1. Pulse Spacing

2. Pulse Density

3DGeo Committee
Minimum

USGS Base Specification
Minimum

Current Minnesota
Data Holdings

These two HD technical
measures relate to flight
mission planning and
they affect the
subsequent:
1. Point Density of the lidar
Point Cloud

2. Derived Products

LiDAR BASE LBS Table

SPECIFICATION Minimum

(LBS) for a Single lidar Collection Mission
Aggregate Nominal Aggregate Nominal Pulse
Quality Level . .
(L) Pulse Spacing (ANPS) Density (ANPD)
[m] [pulse,r’mz]

QL-0 <0.35 > 8.0
aL-1
QL-2
QL-3

Improved Density = Improved Detail

* QL1 = 8+ pulses per 1 square meter
* QL3 =1 pulse per 2 square meters

That’s 16+ QL1 pulses per the same 2m
area of QL3




“...but you already have Lidar”
Quality Matters
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HD Lidar — Derived Products

. . o LiDAR BASE LB e 6
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
3DGeo Committee Minimum  ms) QL-1 0.5 1.0 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
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Overview of Plan

e Executive Summary & Introduction

e Background about Lidar ) )
Draft Minnesota State Lidar Plan

* Value and Benefit of Lidar to the State February 2020

3D Geomatics Committee
Remotely Sensed Data Acquisition Workgroup

* Lidar Acquisition Areas of Interest
e Lidar Acquisition Specifications

e Elevation Products to be Derived from Lidar

* Cost Estimates
* Data management and Distribution
e Qutreach Plan

e Educational Needs and Support

https://www.mngeo.state.mn.us/committee/
3dgeo/acquisition/Minnesota State Lidar Pl

an.pdf

MY miINNesoOTA

GEOSPATIAL ADVISORY COUNCIL



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

Story Map

n The Draft Minnesota State Lidar Plan

The Draft Minnesota
State Lidar Plan

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

April 20, 2020

http://bit.ly/MnLidarPlanStoryMap


http://bit.ly/MnLidarPlanStoryMap

Lidar Acquisition Areas of Interest

Lidar Acquisition Areas (LAA) Lidar Acquisition Blocks (LAB)
Minnesota 3DEP Plan Minnesota 3DEP Plan

NE Forested

l . 116,536/sqmi

NC Lakes Region
11.071 sqmi -

= Lidar Acquisition Areas (LAA)

Central Mississippi Block

= LiDAR Acquisition Areas (LAA)
Metro LAA
North Central Lakes Region LAA
Northeast Forested LAA
Northwest Red River Basin LAA
Southeast Driftless LAA

Upper Muss-sslppl Block *
11,071 sami i
J | ST Lake Superior Block

South Block

Lower Mississippi Block

Minnesota River East Block

Minnesota River West Block

Missouri - Big Sioux Block

Rainy Lake Block

5 S;N:g\

“ 19,275 sqml \.‘

Southwest Agriculture LAA Red River Basin North Block

- Tribal Government Boundaries
== DNR Level 01 - HUC 02

Red River Basin South Block

Upper Mississippi Block

~ Minnesota River
Easl Block
—86; 183 SqQMi-— g

- Tribal Government Boundaries

DNR Level 02 - HUC 04 Missour - B.g\

Sioux Block ]
3,303 sqml

DNR Level 01 - HUC 02

DNR Level 02 - HUC 04

3D Geomatics Tribal government boundaries data source: 3D Geomatics Tribal government boundaries data source:
Acquisition Workgroup MnDOT, as per US Census Data September 2013 Date: 2/14/2020 Acquisition Workgroup MnDOT, as per US Census Data September 2019 Date: 2/14/2020




HD Lidar Examples: 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 (SN




HD Lidar Examples: Infrastructure

* Infrastructure
* High dependence on Lidar

* “House of Representatives prioritized
modern, resilient, and sustainable
infrastructure as part of America’s recovery.”

Home  About

«— Firefighter Safety Improved with 3-D Mapping Autonomous Trucks Finding Some New Traction —

US House Passes $1.5 Trillion for Infrastructure
Posted on July 6, 2020 by lidar

US House Passes $1.5 Trillion Moving
Forward Act




HD Lidar Examples: Vegetation Mapping

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




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 Examples: Floodplain Mapping

2020 - 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
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Next Lidar
Collect
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What is happening next?

* Our Rainy Lake Block BAA was
successful!

 With an additional area in the LS Block

)
)
-
.

S Interatic
A

e Circumstances pushed the collection w5 - B i
to Spring 2021 (instead of 2020) Lo e ;A":f;é'ﬁé"“’

Lake Superior Block ‘K

REMAINING AOI
5,024 sq mi

3.2M acres

* Funding Agreements and invoicing
are underway

* Statement of Work development
begins soon

‘‘‘‘‘‘

TWRspurBes: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri
PINE Chﬁ@(Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and th
GIS User Communi ty




3DGeo & 3DEP — Estimated Timelines

Phase 1 —Planning & Grant Application Phase 2 — Data Acquisition & Delivery

Outreach and Planning (ongoing) — May/June/July < Funding Agreements, Statements of Work — Feb/March

* Plan Revisions, 3DEP Webinar — August * Survey in the field — March/April

 BAA application preparation — September e Acquisition — April/May (leaf off, snow free)

* BAA application due — October/November * |nitial QA/QC — April/May

 BAA announcement — December/January e Data Calibration and processing — 3-6 months

...continues on the next column (the next year)... Data QA/QC & Data distribution — 3-7 months

Total turnaround for an AOI = 20-26 months (from planning phase to data in-hand)



3DEP Program - Lidar Products

3DEP standard deliverables Possible added deliverables

 Classified Point Cloud e Improved hydrographic products

Bare-Earth Surface Raster (Digital Elevation Model)

1-ft contour dataset

Lidar Swath Polygon Bare Earth point cloud

Product metadata & Metadata Tags

Classification of high vegetation and buildings

Reports

Intensity imagery, GeoTIFF

* Survey
* Collection/Mission
* Processing

* QA/QC



Lidar Acquisition Areas of Interest

Lidar Acquisition Areas (LAA) Lidar Acquisition Blocks (LAB)
Minnesota 3DEP Plan Minnesota 3DEP Plan
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What is happening now?

e Goodhue County successfully
collected QLO in Spring 2020!!

* Potential next Lidar Acquisition
Block in the SE:

* Lower Mississippi Block

* Expressed interest in Nobles and
Washington Counties

Brookings

Sioux F

BIG STONE

“ G '7&"\_‘ CASg '1"" Brainerd
ahpeton | CROWWING | ATKIN »
= Wille Lacs
‘ -
i PINE
] TODD
‘ DOYGLAS MORRISON
Upper Mississippi Block KANABEC
11,009 sqmi
| BENTON
STEVENS i ! Central Mississippi Block
STEARNS 11,784 sqmi
| ISANTL -
! SHERBURNE CHISAGO ice Lake
SWIFT
ANOKA
KANDIYOH! WRIGHT
|| - meexer
LAC QUI PARLE CHIPPEWA |
1 HENNEPIN
Minnesota River 5
West Block MCLEOD CARVER Eau Claire
9,427 sqmi Shakopee Mdewakanton Sioux
YELLOW MBR[sghBioux REMNTNS DAKOTA

PIPESTONE MURRAY

ROCK

LINCOLN LYON

Lower Sioux
REDWOOD

GOODHUE

LE SUEUR

NICOLLET

WABASHA

WATONWAN BLUE EARTH

WASECA((.STEELE | DODGE

COTPNAOCD Minnesota River OLMSTED WINONA
East Block
Missouri - Big 5,893 sqmi a
Sioux Block Lower Mississippi Block
3,111 sqmi JACKSON 6,384 sqmi
R MARTIN FARIBAULT FREEBORN MOWER T PRSI ity 88
HOUSTON

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

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Jagan. MET]I, Esri
China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap Ebhthbﬁlors, and the
GIS User Community’




NRCS Lidar Acquisition

NRCS Goals

* Partner with multiple entities to leverage maximum federal funding for lidar
acquisition

e Support and help implement the State Lidar Acquisition Plan

* Meet the lidar data needs of all partners within the state through collaboration and
partnerships

 Commit to funding contributions until the state is complete

US DA United States

_/—— Department of

Agriculture



NRCS Lidar Acquisition

NRCS Fiscal Year 2019 Funding

* MN NRCS partnered & funded 2 successful projects
e Rainy Lake Block in the NE and Goodhue County in the SE

* Rainy Lake Block

e 10+ Financial Partners

* MN NRCS contributed $70,000 and leveraged an additional $768,000 from
NRCS National Office

* Goodhue County

* 4 Financial Partners

* MN NRCS contributed $30,000 and an additional $48,000 came from NRCS

National Office
USDA United States

ﬁ Department of

Agriculture



NRCS Lidar Acquisition

NRCS Fiscal Year 2020 Funding

* MIN NRCS has dedicated $1,000,000 dollars towards lidar acquisitions

Looking to partner and fund projects in the SE block at outlined in the State Lidar Plan.

Open to funding projects anywhere in the state we have partners ready to move forward and
commit funding through the BAA process.

We are anticipating to leverage even more NRCS National Office Funds with these dollars.

The more partners that come together, the more contiguous data we can collect and the more
money we can save the taxpayers.

US DA United States

_/—— Department of

Agriculture
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Potential costs of lidar in Minnesota

. . Average Cost for Minnesota
Quality Level (QL) Average Cost per mi2 [millions]

QL-0 $445 $38.2
QlL-1 $340 $29.4
QlL-2 $200 $17.2

QL-3 $175 $13.9
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Outreach and educational materials
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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/
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o Story Map about the Minnesota State Lidar Plan data and creat|

ed by the U.S.
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+ 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
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By William J. Carswell, Jr.




Next steps

* We need partners to help fund lidar
acquisition!

* Check out story map

e Stay in touch
* Get on GovDelivery list (MnGeo email list)
* Join 3D Geo Acquisition Group

e lidar@state.mn.us
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* What lidar products do you use?

* What do you gain/lose with/without lidar?

* How do we best fund this data, how do we 'sell' the need to our legislature?



