
    
   

  
  

 

 

3DGeo Stakeholder Coordination: MN Lidar Plan 
Call to Action: Bringing New High-Density Lidar and Derived Products to 

Minnesota River East and West LABs & USGS 3DEP Grant Application Discussion 
Thursday, August 24, 2022, 10:00 – 11:30 

Gerry Sjerven (MN Power) 
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Welcome & Meeting Housekeeping 

• Please mute your microphone if 
you’re not speaking 

• This meeting will be recorded. 

 The 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 

Presenter Notes
Presentation Notes
It gets noisy during conference calls if we’re not all muted, like this scene of an urban area with high density lidar!



 

     
   

 

 
 

  
  

  
  

  
      

Welcome! 

Thank you for joining us today 

 We are excited to meet with you today to discuss lidar 
acquisition planning efforts in the Minnesota River Watershed 
Lidar Acquisition Blocks (LAB) 

• MN River West LAB 
• MN River East LAB 

 Past 3DGeo Outreach in these LABs 
1. Tuesday, August 25, 2020 – Southern MN 
2. Wednesday, October 7, 2020 – Southern MN 
3. Tuesday, May 25, 2021 - 2:00 – 3:30 – Southern MN 
4. Tuesday June 15th, 2021 - 10:00 – 10:30 - Steven’s County 
5. Friday, July 15, 2022, 11:15 – 12:15 – MN River East LAB - GBERBA 



 

   

   
 

  

     

    
  

  

Topics for today 

• Introduce the Minnesota Lidar Plan and 3D Geomatics 
Committee 

• Introduce the USGS 3D Elevation Program (3DEP) = funding 
opportunity 

• Share Update on status of 3DGeo lidar acquisitions 

• Provide Awareness – New Lidar Data is Coming to much of 
Minnesota 

• A Call to Action - identify local champions and funding 
partners in the MN River - East and West LABs 

• Provide time for questions and discussion 



 

 

Coordinating 
Minnesota’s 

Lidar 
Acquisition 



  
   

 
 

   
   

    

 
    

      
   

  

   Geospatial Advisory Council (GAC) 
3D Geomatics Committee 

Geospatial Advisory Council 
• The Minnesota Geospatial Advisory Council (GAC) is the 

coordinating body for the Minnesota geospatial 
community. 

• Cross-section of organizations that include counties, 
cities, universities, business, nonprofit organizations, 
federal and state agencies, tribal government, and other 
stakeholder groups. 

3D Geomatics Committee 
• The 3D Geomatics Committee (3DGeo) is a committee 

under GAC that works to identify and promote the need 
for planning, funding, acquisition, and management of 
three-dimensional geomatic data and derived products. 

Presenter Notes
Presentation Notes
Sean – 3DGeo BackgroundWhat is the GAC?The Minnesota Geospatial Advisory Council is the coordinating body for the Minnesota geospatial community. Cross-section of organizations that include counties, cities, universities, business, nonprofit organizations, federal and state agencies, tribal government, and other stakeholder groups.What is the 3D Geomatics Committee?The 3D Geomatics Committee (3DGeo) is a committee under GAC that works to identify and promote the need for planning, funding, acquisition, and management of three-dimensional geomatic data and derived products. Sector ExpertiseLidar acquisition relies on subject matter expertise from different sectors in 3DGeo



 

   
  

 

   

   
    

   
  

3DGeo - Data Acquisition Workgroup 

Mission: 

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

Co-Chairs 
• Sean Vaughn, Alison Slaats, and Gerry Sjerven 

Lidar Acquisition Subgroup: 
• Alison Slaats (MnGeo), Sean Vaughn (MNIT DNR), Gerry Sjerven (MN 

Power), Dan Ross (NSGIC), Jennifer Corcoran (DNR), Colin Lee (MnDOT), 
Matt Baltes (NRCS), Joel Nelson (U of MN), Joe Sapletal (Dakota Co), 
Mark Reineke (Widseth), and Brandon Krumwiede (NOAA), Clint Little 
(DNR), Terry Zien (USACOE), Jeff Weiss (DNR). 

Presenter Notes
Presentation Notes
Sector ExpertiseLidar acquisition relies on subject matter expertise from different sectors in 3DGeo



 What is Lidar? 

Presenter Notes
Presentation Notes
Questions for the audience:What do you gain/lose with/without lidar?How do we best fund this data, how do we 'sell' the need to our legislature?Shouldn't we all contribute to the cost of lidar, regardless of when/if your area of interest in being collected at the very moment you have funding in hand? 



 

 
  
   

    
 

   
  

    
   

 

 

What is lidar? 

Lidar stands for light detection and ranging 
• It 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. 

• Some sensors can pulse laser beams towards 
earth’s surface millions of times per second 

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

Image from the Washington Geological Survey 

Presenter Notes
Presentation Notes
It is not a DEM, DEM’s are created from the point cloud.



 

 

  

  

 

 

 
 

   
  

 

What is Lidar? 

To Some Users Lidar Is: 
• A 3D Point Cloud 

To Some: To Some: 
• Contours • Human/built infrastructure: Buildings 

• Digital Elevation Model (DEM) • Vegetation: Forests and Trees 

• Intensity, Digital Surface Model (DSM) 

Note: The two most downloaded • Hydro-modified DEM & Hydrography 
authoritative lidar-derived products from 
MnTOPO are the 2-ft Contours and the • And many other products 
DEM. 

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 



 

  
  

  

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 



 

     
 

   

 Point Cloud Classification – Feature Identification and Separation of 

Lidar  Point Cloud DEM

Data for Sector Application 

Lidar Acquisition  Point Cloud Classification  DEM 



 

 

  

  

   
  

   

What is a 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 
(Z). 

Presenter Notes
Presentation Notes
It is not a DEM, DEM’s are created from the point cloud.



  

 

HD Lidar – Derived Products - Hydrography Example 

WATER CONVEYANCE LANDFORMS 



3DEP
(Federal Coordination and Grant) 

Presenter Notes
Presentation Notes
This background image depicts a standard USGS 24k Topograpic Map. The USGS has come a long way…



 

  
    

   

 

 

    

   
 

 
  

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 

Broad Agency Announcement
(BAA) 

• Due: October 1 (estimated) 

• 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 3D Elevation Program (3DEP) - IGCE 

Independent Government Cost Estimate (IGCE) 

Due: September 

• Formal federal contracting process 

• Not unique to this lidar acquisition project or 3DEP 

• 3DEP BAA process uses Attachment C to solicit a PRELIMINARY Independent 
Government Cost Estimate. 

• Provides an estimate of project costs sufficient for project planning and partnership 
development. 

• A full and final IGCE will be completed after award 

Presenter Notes
Presentation Notes
The government is entitled to receive quality supplies and services at fair prices. Under normal market conditions, competing offers ensure that adequate value is received. The contracting officer relies on the IGCE to assist in the determination of the acquisition strategy, as well as an estimated cost for the proposed effort. Uses vendor proposals, historical rates, and other information 



  

 

   
 

   

 

 

      
    

    
      

   
   

3D Geomatics: Funding, Agreements, and Acquisition 

Contributions to Minnesota Lidar 
($millions) 

• Minnesota Partners: $ 6.05 
• USGS 3DEP: $ 11.60 
• Other Federal: $ 0.45 

Total: $18.09M 

Minnesota Funding Partners 
• 48 Funding Partners 

• 51,405 Square Miles of New Lidar 

• $118* Cost/mi2 For MN Partners 

* Estimated cost per square mile paid by 48 unique 
Minnesota funding partners working collaboratively for 
consistent lidar data acquisition. $118 Value: 1.) is not 
specific to a 3DGeo Lidar Acquisition Block, 2.) is based on 
current total Minnesota partner contributions of 
$6,053,761.44, 3.) does not include federal contributions. 



 Minnesota 
Lidar Plan 



 
 

   

 

  
  

   

    
   

   
  

Minnesota Lidar Plan - Our Plan – Your Plan – One Plan 

The Minnesota Lidar Plan 
• One plan for Minnesota 

• Committee led plan, not a state agency plan 

• Collaboration of the geospatial community 

• Coordination of lidar acquisition in 
Minnesota leverages federal match dollars 

3DEP grant success is built on a guiding plan that pulls 
the community together to foster collaboration and 
coordinate funding to achieve the common goal of 
high density lidar acquisition across Minnesota 

Presenter Notes
Presentation Notes
Star = Center of Government in Minnesota.  However, Lidar acquisition is representative of stakeholders across the entire state serving all disciplines 



  Minnesota Lidar Plan and StoryMap 

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 

• 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 

• 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 establish lidar acquisition funding partnerships with local, 
federal, and state stakeholders 

• Leveraging USGS federal funding opportunity 

• Economies of scale are achieved when partners collaborate across landscapes 

• The bigger the collection footprint, the lower the cost 



 

   

  
  

  

   
  

 
  

 

MN Lidar Status Map 

 Spring 2022 Acquisition – 6 Projects 
• Poor Spring Weather Conditions 

o Wet – Standing water, flooding 
o Partial 2021 data acquisition in SE 

• As many as 13 fixed-wing aircraft were collecting 

 2022 Acquisition Funding Partners 
• SE, SW funded – 14 funding partners 

o Partial 2021 data acquisition in SE 
• Upper Mississippi and Central Mississippi 

funded – 35 funding partners 
• Becker County/Otter Tail 
• Douglas County 



 
What is: 

High-density 
Lidar 

Presenter Notes
Presentation Notes
This scene is a high density lidar collect in Cass County, with a CIR image (acquired simultaneously) overlaid on the point cloud.



Lidar Quality Levels - Costs 

Not Currently Supported by 3DEP 

3DGeo QL1:30 

3DGeo Statewide Recommendation 

USGS Base Specification 

Current (2008 – 2012) Statewide Lidar 

Quality Level (QL) Average Cost per mi2* 

QL-0 N/A 

QL-1:30 $505.38 
QL-1 $325.71 
QL-2 N/A 

QL-3 N/A 

 

  

    

       
 

    
        

 

  

 

  

  

*Please note the following, regarding the above cost estimates: 
• Estimates were obtained in 2021. 

• 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., QL-1:30). 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. 

Presenter Notes
Presentation Notes
Many hands make light work.Different regions of the state may result in different cost estimates at the time of data acquisition. For example, the Rainy Lake Block will cost $400 per square mile, above the average cost shown in the table on this slide ($340 per square mile). 



 

  
 

 

 

 

  
   

    
     

  

HD Lidar – Derived Products 

Lidar Quality Levels Define 
Deliverable Specifications 

• Minimum DEM Cell Size 

• Minimum Contour Interval 

3DGeo Committee Minimum 

USGS Base Specification Minimum 

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 

Current Minnesota Data Holdings 

Presenter Notes
Presentation Notes
Sean – 3DGeo Background



 

   

 

 

 

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 & Reports 

Presenter Notes
Presentation Notes
1 - Processed, but unclassified; 2 - Bare earth; 7 - Low noise; 9 - Water; 17 - Bridge deck; 18 - High noise; 20 - Ignored ground (typically breakline proximity); 21 - Snow (if present and identifiable); 22 - Temporal exclusion (typically nonfavored data in intertidal zones).



    

       
      

     

 
   

 

  

 

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 

• Higher density Point Cloud 
• 3DGeo advocates for QL1, partners may upgrade areas to QL1:30 (30 points/m2) 

• Improved hydrographic products 
 Advanced hydro-modified DEM (Conditioned DEM), and/or hydro-flattening 

• Bare Earth point cloud 

• Additional Point Classification 
 High vegetation and buildings 

• Intensity imagery, GeoTIFF 

Presenter Notes
Presentation Notes
Additional classes available for the point cloud: 3 - Low vegetation; 4 - Medium Vegetation (use for single vegetation class); 5 - High Vegetation; 6 - Buildings, other man-made structures; n - Additional classes or features as agreed upon in advance.



  

  
      

 

 

State Agency Lidar Derived Products 

Foundational Derived Products 
 Publicly available data served as authoritative products from state agency distribution 

portals 

• 1-ft Contour Dataset 

• Hillshaded DEM 

• Canopy Height Model (CHM) 

• Other products to come? 

Presenter Notes
Presentation Notes
Additional classes available for the point cloud: 3 - Low vegetation; 4 - Medium Vegetation (use for single vegetation class); 5 - High Vegetation; 6 - Buildings, other man-made structures; n - Additional classes or features as agreed upon in advance.



 

Next 

Sean Vaughn – Hydrography… 

Presenter Notes
Presentation Notes
Sean – 3DGeo Background



   
 

 

 

HD Lidar Examples: Hydrography & Infrastructure
Culvert Capture High Density Lidar 3DGeo (≥30pts/m2) 

Existing QL3, 3-meter DEM 

Existing 1-meter DEM 

3DGeo QL0.5:30, 1-foot DEM 

Existing QL3, 3-meter DEM HPI 

3DGeo QL0.5:30, 1-foot DEM HPI 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



    

 

Early Results – Culvert Capture High Density (≥30pts/m2) 

Existing 3-meter DEM Existing 1-meter DEM 

QL0 1-foot DEM Existing 3-meter DEM HPI QL0 1-foot DEM HPI 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



 

  

Existing 3 meter DEM

HD Lidar Examples – Lidar Intensity 
High Density (≥30pts/m2) 

-

QL0 1-foot DEM HPI 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



   

    

HD Lidar Examples - Lidar Intensity 

NE Forested LAA, QL1 Lidar Intensity - Hydrography Capture 



   

    

HD Lidar Examples - Lidar Intensity 

NE Forested LAA, QL1 Lidar Intensity - Infrastructure Capture 

Presenter Notes
Presentation Notes




        
 

   
        

3DGeo Field Visit – Preparing for Data Validation 
Lake Byllesby Regional Park | Dakota County, Cannon Falls, MN | High Density ≥30-point/m2 Lidar Point Cloud 

Joel Nelson (3DGeo, U of MN) measures bush Bush in center of asphalt trail intersection surrounded by trees 
captured by HD Lidar 
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3DGeo Field Visit – Preparing for Data Validation 
Lake Byllesby Regional Park | Dakota County, Cannon Falls, MN | High Density ≥30-point/m2 Lidar Point Cloud 

Bush and surrounding features captured by lidar intensity 

Bush as represented in high-definition point cloud 

Bush Point Cloud 



   
    

HD Lidar Examples: Hydrography & Infrastructure 
Feature Extraction | High Density Lidar ≥30-point/m2 | Le Sueur County Lidar Data Collection 2021 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



   
     

HD Lidar Examples: Hydrography & Infrastructure 
Feature Extraction | High Density Lidar ≥30-point/m2 | Le Sueur County Lidar Data Collection 2021 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



   
     

    

HD Lidar Examples: Hydrography & Infrastructure 
Infrastructure | High Density Lidar ≥30-point/m2 | Le Sueur County Lidar Data Collection 2021 

Lidar Point Cloud Intensity Classification Lidar Point Cloud Elevation Classification 

Presenter Notes
Presentation Notes
GIS results provided by Rick Moore MnDOT Accuracy Test ResultsEvaluation of High-Density Quality Level – 0 (HD QL0)2020 Goodhue County Lidar Procurement Project  3DGeomatics Lidar Acquisition Team Member Colin Lee (MnDOT Photogrammetrist) and MnDOT surveyors from the District-6 office analyzed a sample of high-density quality level-0 (HD QL0), lidar point cloud data (~30 point per square meter) from the 2020 Goodhue County lidar data acquisition. HD QL0 CriteriaStandard QL0  			 	≥ 8.0 Pulse Density (ANPD) [pulse/m2]High Density QL0	≥ 30+ Points/ m2 (exceeds minimum base spec for QL0 with a work order defined additional amount of points equal to or greater than 30 points per sq meter [suggested description described as HD QL0 or HD QL0-30])ResultsTest points represent open, hard, smooth surfaces.The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Unit ConversionConverting these results to centimeters, we see that the vertical accuracy of this HD QL0-30 lidar data is within 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 (≤ 3.0 cm / 1.181 in).   0.033 ft = 0.396 inches = 1.00584 cm 0.066 ft = 0.792 inches = 2.01168 cm   DisclaimerAll publicly funded QL-0 lidar acquisitions must adhere to the USGS Lidar Base Specification vertical accuracy, pulse spacing and density criteria.  Although the 2020 Goodhue County QL0 lidar data procurement project collected Quality Level 0 (QL0), Non-vegetated vertical accuracy RMSEz = 5.0 cm as defined by USGS Lidar Base Specifications, the statement of work (SOW) was unique, it specified the acquisition collect lidar points at 30 points per square meter nominal pulsed density.   The Goodhue SOW stated:Aggregate Nominal Pulse Spacing (ANPS) (m) ≤0.35Aggregate Nominal Pulse Density (NPD) (pls/m2) ≥ 8.0DEM cell size (minimum) = 1.5m /1 footPoint cloud deliverable must ≥30



 

Next 

Colin Lee – Infrastructure … 

Presenter Notes
Presentation Notes
Sean – 3DGeo Background



 

 

      

HD Lidar Examples: Infrastructure 

• Transportation 
• 3d Design 
• Traffic operations 
• Signing and striping 
• Highway safety 
• Maintenance 
• Asset management 

• Energy 
• Traditional 
• Renewable/Alternative 

• Cultural/Historical Resources 

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

Presenter Notes
Presentation Notes
The I-35/Highway 53 interchange in Duluth, MN (known locally as the "Can of Worms") is one of the busiest in the region with over 72,200 vehicles/day and intense congestion given the volume of traffic from commuters and the shipping activities of the Duluth Port Terminal. This project was the survey-grade mapping needed to begin the process of a $240M re-design and construction project. Scanning done by Continental Mapping.The infrastructure groupBuild a diverse team of users What we tasked ourselves withDetermine one or two Quality Levels used by USGS that best fit the needs of infrastructure users. Detail current and future use cases based on best fit Quality Level/s determined by this workgroup. A final report comprised of all the finding will be created, edited and delivered to the steering team. How did we go about this? Step back a bit and give overview of lidar at MnDOT 



 

 

   
 

  
 
 

 

HD Lidar Examples: Infrastructure 

Supporting Corridor 
Mapping 
• New HD lidar can 

replace existing 
mapping methods 

• Existing lidar no 
longer reliably 
supports many 
engineering 
products 

Presenter Notes
Presentation Notes
MnDOT now collects over 80% of corridor mapping projects with lidarAbove is an example of a standard corridor high accuracy mapping project at MnDOT The main corridor is collected by mobile lidar, best accuracy mode avaiableThe right-of-way off the main line is collected photogrammetrically (time consuming) or by aerial lidar collection (expensive)The existing state lidar is not accurate enough temporally or vertically to support this. New lidar could supplement these types of mapping projects for up to 80% saving in time. 



 

   
 

   
  

 

HD Lidar Examples: Infrastructure 

Supporting 
Orthomosaic Creation 
• New HD lidar can 

replace existing 
mapping methods 

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

Presenter Notes
Presentation Notes
MnDOT creates an orthomosaic for every corridor mapping project. This is an example of the error introduced when using the existing statewide lidar.This target is well out of spec due the changes on the landscape over the last decade. MnDOT no longer relies on the existing lidar data for ortho photo creation. All projects are a combination of existing lidar when applicable and other more time consuming methods of DEM creation. 



 

 

  
 

  
   

HD Lidar Examples: Infrastructure 

Supporting Traffic and
Design 
• Not possible to do this work 

with field staff 
• Full slope analysis in for 

guardrail study done in the 
office 

Presenter Notes
Presentation Notes
What we are trying to resolve: With another proposed Overlay on SB… does the location of the Cable Median Barrier meet federal specifications? I’d like to use the LIDAR data to create a Slope Analysis identifying the relative grade values between the median shoulder PI to the existing guard rail. We’re hoping to identify areas of certainty where our future project impacts and the existing grade will maintain compliance with regulations. This data will help us reduce or eliminate the need to re-install the cable median barrier… which is a significant cost savings. 



 

 

HD Lidar Examples: Infrastructure 

Highway/Rail Grade 
Crossing Inspection 

Presenter Notes
Presentation Notes
Project goals:Develop a drone-based grade crossing inspection systemHumped crossing analysisVisual sight linesRailway infrastructure assessment



 

 
 

HD Lidar Examples: Infrastructure 

Road Extraction 
• DTM creation 

for mill and 
overlay 

Presenter Notes
Presentation Notes




 

  

      

       
     

   

  

    
  

    
         

  
  

HD Lidar Examples: Infrastructure 

MnDOT Vertical Accuracy Analysis 
High-Density 30+pt/m2 Quality level-0 Lidar Point Cloud 

• Reviewed by Colin Lee and District 6 surveyors 

• 90% of the lidar points evaluated have elevation values 
Lake Byllesby Dam & Reservoir Dakota County (QL0 Lidar Point Cloud) 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 (≤ 3.0 cm / 1.181 in) for QLO. 

Presenter Notes
Presentation Notes
A sample of Quality level-0 lidar point cloud data from the 2020 Goodhue County lidar data acquisition was reviewed by Colin Lee and District 6 surveyors at MnDOT for vertical accuracy analysis.   The test results are showing that 90% of the lidar points evaluated have elevation values within 0.033 (ft) to 0.066 (ft) of actual, onsite, vertical survey results.   As expected, a few outliers are falling up to 0.30 (ft) outside of the 90% distribution Converting these results to centimeters, we see that the vertical accuracy of this lidar QL0 data is 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 (≤ 3.0 cm / 1.181 in).  



Next 

Jennifer Corcoran – Forestry… 

Presenter Notes
Presentation Notes
Sean – 3DGeo Background



 HD Lidar Examples: Vegetation Mapping 

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



 

   

   

 

   

  

    

  

 

Proposed PBI Statewide 

• PBI field work began in fall of 2020 

• Each PBI Plot represents approximately 1500 acres 

• Business as usual = 1 week of work 

• At present, 41% of DNR plots are complete 

• Cost per Plot = ~$300-$500 

• That’s only $0.17-$0.29 per acre! 

• In 2022, partners will participate in the collection 

of 250 Federal plots and nearly 300 County plots 

in four counties 

• In 2023, about 380 Federal plots and 390 County 

plots will be collected in four additional counties 

• By the end of 2023, almost all DNR plots will be 

completed (more than 2900 plots) 

Presenter Notes
Presentation Notes
PBI field work began in fall of 2020. At present, 41% of DNR plots are complete. By the end of 2023, almost all DNR plots will be completed (more than 2900 plots).  In 2022, partners will participate in the collection of 250 Federal plots and nearly 300 County plots in four counties. In 2023, it is estimated that about 380 Federal plots and 390 County plots will be collected in four additional counties. 

https://0.17-$0.29


 

   

What is PBI – Grid Metrics 

Grid Metrics at 20 m resolution 

Presenter Notes
Presentation Notes
All trees over 5 inches DBH within plot are measuredNeet total and merchantable heights measuredHeights are critical both from a validation perspective as well as more accurate estimates of volume. Heights are expensive, remember though, this one plot represents 1,500 acres!Need one Site Index tree minimum.  Best tree on the plot.  Need a good count at DBH. (critical for stand age and site index estimation).Overall, this method is an estimated 50% savings in fieldwork and costs, compared to traditional inventory, but that efficiency requires exacting measurements on the few plots you do measure.  Good models start with good fieldwork.Measured on all TreesStatus (live or dead, and how dead)SpeciesQuadrant DBHTotal Ht.Merchantable Ht.Crown ClassWitness trees (1 tree per quadrant-dominant, best formed, longest lived tree)Distance from plot centerAzimuth Marked with blue paint



 

   

What is PBI – Grid Metrics 

Grid Metrics at 20 m resolution 

Presenter Notes
Presentation Notes
All trees over 5 inches DBH within plot are measuredNeet total and merchantable heights measuredHeights are critical both from a validation perspective as well as more accurate estimates of volume. Heights are expensive, remember though, this one plot represents 1,500 acres!Need one Site Index tree minimum.  Best tree on the plot.  Need a good count at DBH. (critical for stand age and site index estimation).Overall, this method is an estimated 50% savings in fieldwork and costs, compared to traditional inventory, but that efficiency requires exacting measurements on the few plots you do measure.  Good models start with good fieldwork.Measured on all TreesStatus (live or dead, and how dead)SpeciesQuadrant DBHTotal Ht.Merchantable Ht.Crown ClassWitness trees (1 tree per quadrant-dominant, best formed, longest lived tree)Distance from plot centerAzimuth Marked with blue paint



  1/24 ac Plot

Co-located PBI Plots with Lidar Point Cloud 

1/10 ac Plot 

Presenter Notes
Presentation Notes
This is an example PBI plot; the importance of getting the plot center correct is evident when viewing in 3D (branches and young trees are “in” or “out” of the plot depending on the boundary of the clip in comparison to the field measured data.We summarize elevations distributions at pixel level. Grid metrics are descriptive statistics of elevation distribution. We can produce separate rasters like ElevMax, ElevAv, Percentiles etc. We also can calculate proportion of returns in vertical slices or strata; these are called density metrics. 



  Forestry - The End Goal 

Presenter Notes
Presentation Notes
End users want what they are used to using at the stand level, the unit at which we manage the forest.End users can also view summaries and underlying grid data, useful for planning management activities.While we are utilizing a plot as opposed to stand based inventory, we are utilizing model assisted approaches coupled with small area estimation to drill down to a stand level. Again utilizing the power of technology and statistics to save a tremendous amount of work.



 

    

 

   
 

 

Modeling Process

Forestry Inventory - putting elements together 

Lidar and PBI is Foundational Data for DNR 

Data Procurement Data Development Data Dissemination User Application 

Lidar Point 
Cloud 

PBI Data 
Collected 

Relationships 
Modeled Grid Layers Inventory 

Metrics 
Stand Level 
Inventory 

4Trees 
(FIM)/ 
Web 

Services 

Presenter Notes
Presentation Notes
At each step we are creating value



 

 

Completed 
& Planned 

Lidar 
Collections 



Lidar Acquisition Areas 
and Blocks of Interest 

  
 

    

    

   

     
 

     
   

 

    
 

   
     

  

• Lake County area collected in fall 2018, data publicly available 

• Pine County collected in spring 2019, data publicly available 

• Goodhue County collected in spring 2020, data in review 

• Rainy Lake and Lake Superior collected in spring 2021, data 
delivery fall 2022 

• Missouri/Big Sioux, Becker and Douglas Counties, and Upper 
Mississippi collections completed spring 2022, data delivery 
expected in fall 2023 

• Central Mississippi partially collected in spring 2022, remaining to 
be collected spring 2023 

• Red River Watershed Management Board, with supporting 
Counties and Watershed Districts collected lidar in fall 2021 
within the Red River Watershed 

Presenter Notes
Presentation Notes
*Special note: the Red River Watershed Management Board, with supporting Counties and Watershed Districts, collected lidar in fall 2021. These data are not currently fully approved by USGS and do not yet meet 3DEP standards at this time. As a result, the lidar data is not yet considered part of the statewide MN Lidar Plan.The 3D Geomatics Data Acquisition Team will be submitting a USGS 3DEP BAA for the entire 3DGeo MN River West Lidar Acquisition Block (LAB) as outlined in the Minnesota Lidar Plan to ensure there are no gaps between the RRWMB and 3DGeo lidar acquisition initiatives.



  
   

  
  

 

3DGeo Outreach: COLLECTED in 2021 
Northeast – Rainy Lake & Lake Superior Blocks 

17 state/local partners 
raised $1,768,561 total, 
leveraging a $3,803,513 
match from 3DEP! 



  
   

  
  

3DGeo Outreach: COLLECTED in 2022 
Southwest – Missouri River Big Sioux Block 

8 state/local partners 
raised $355,626 total, 
leveraging a $657,342 
match from 3DEP! 



  
  

  
  

 

3DGeo Outreach: COLLECTED in 2022 
Upper Mississippi River Block 

15 state/local partners 
raised $1,236,736 total, 
leveraging a $3,214,168 
match from 3DEP! 



   
 

  
  

 

3DGeo Outreach: COLLECTED in 2021 & 2022 
Southeast – Driftless Block 

6 state/local partners 
raised $1,025,193 total, 
leveraging a $1,427,488 
match from 3DEP! 



   
  

  
  

 

3DGeo Outreach: COLLECTED/ANTICIPATED in 2022 and 2023 
Central Mississippi River Block 

20 state/local partners 
raised $1,667,645 total, 
leveraging a $2,198,864 
match from 3DEP! 



  
 

Lidar Acquisition Areas 
and Blocks of Interest 



  
 

 
  

  
 

   

     

     

3DGeo Outreach: PLANNING for 2023 
Minnesota River - East Block 

3DGeo stakeholder outreach began 
in the MN River East and West 
Blocks when conducting initial 
outreach in Southern MN in 2019 

Estimated USGS 3DEP 
Contribution 

Total Partner 
Contributions Needed 

% $ % $ 

40% $653,250 60% $979,875 

5025 square miles Estimated at $325 per sq mi total = 
$1,633,125 TOTAL 

Average per County Partner Goal: $61,242.19 

Presenter Notes
Presentation Notes
TOTAL Est Funds Needed:  $1,633,125Estimated using $325 per square mile for QL18 Counties - 5025 square miles$61,242 per county goal



     
      

  
  

  
 

3DGeo Outreach: PLANNING for 2023 
Minnesota River - East Block 

• TOTAL Funds Needed: $1,633,125 
• Estimated using $325 per square mile for QL1 
• 8 Counties* - 5,025 square miles (range 433 – 765 mi2) 

Contributors % Average 
Per County 

$ 

USGS 40 $653,250 

Partners 60 $979,875 

LAB Counties ~ 30** $61,242 $489,938 

All Others ~ 30** $489,938 

Grand TOTAL 100 $1,633,125 

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

Presenter Notes
Presentation Notes
TOTAL Est Funds Needed:  $1,633,125Estimated using $325 per square mile for QL18 Counties - 5025 square miles$61,242 per county goal



 
   

 

   

    

  

  
 

3DGeo Outreach: PLANNING for 2023 
Minnesota River - West Block 

3DGeo stakeholder outreach began 
in the MN River East and West Blocks 
when conducting initial outreach in 
Southern MN in 2019 

Estimated USGS 3DEP 
Contribution 

Total Partner 
Contributions Needed 

% $ % $ 

40% $1,160,770 60% $1,741,155 

8,929 square miles Estimated at $325 per sq mi total = 
$2,901,925 TOTAL 

Average per County Partner Goal: $72,548.13 

Presenter Notes
Presentation Notes
TOTAL Est Funds Needed:  $2,901,925Estimated using $325 per square mile for QL112 Counties – 8929 square miles$72,548 per county goal



 
   

   

        
       

  
 

3DGeo Outreach: PLANNING for 2023 
Minnesota River – West Block 

• TOTAL Funds Needed: $2,901,925 
• Estimated using $325 per square mile for QL1 
• 12 Counties* - 8,929 square miles (range 529 – 764 mi2) 

Contributors % Average 
Per County 

$ 

USGS 40 $1,160,770 

Partners 60 $1,741,155 

LAB Counties ~ 30** $72,548 $870,578 

All Others ~ 30** $870,578 

Grand TOTAL 100 $2,901,925 

*Big Stone, Chippewa, Kandiyohi, Lac Qui Parle, Lincoln, Lyon, Pope, Redwood, Renville, Stevens, Swift, Yellow Medicine 
**This is an estimate, up to 30% of the TOTAL, and dependent on the Lidar Acquisition Block 

Presenter Notes
Presentation Notes
TOTAL Est Funds Needed:  $2,901,925Estimated using $325 per square mile for QL112 Counties – 8929 square miles$72,548 per county goal



 

  
 

    

  
    

   
 

   

        
  

 

3D Geomatics: Fiscal Agent 

MNIT Services is the Fiscal Agent 
• MnGeo is establishing funding agreements with all local funding partners 

• MnGeo establishes individual funding agreements with USGS 3DEP for each of the 3DGeo lidar acquisition blocks 

Next steps to be a Financial Partner 
• Let the 3DGeo know you’re interested in partnering (email: with amount) 

• Complete an “Attachment D” document to validate you are a

lidar@state.mn.us 

 proposed funding partner (this can be marked as 
pending or guaranteed because we know partners may need to have official approval from their Boards, etc.) 

• MnGeo submits all Attachment Ds with the BAA funding application 

• If the BAA funding is approved, MNIT will create a Joint Powers Agreements (JPA) between MNIT and your 
organization. These documents should be executed 90 days before lidar acquisition (December - February) 

• MNIT will invoice partner in late spring (April) 

mailto:lidar@state.mn.us


  

Next 

Wrap Up and Next Steps… 

Presenter Notes
Presentation Notes
Sean – 3DGeo Background



How: 
You can Help 



    

   

    
 

 

 
  

   
  

  

Call to action: Next steps – MN River East & West LAB 

Call To Action 
• 3DGeo seeks to identify local 

champions and funding partners across 
MN River - East and West LABs for a 
Spring 2023 lidar acquisition project 

 2023 - Lidar Collection 
 Data Delivery Late 2024 

• Without stakeholder support and 
funding partnerships established by 
September 2022, 3DGeo will be forced 
to withhold its planned LAB grant
submission(s) until September 2023. 

 2024 – Lidar Data Collection 
 Data Delivery late 2025 



   

 
 

  

   
 

 

 

    

Call to action: Next steps  Individual Role 

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

stakeholder . . . Forester 
GIS Specialist You can be a voice of 

support . . . 
Natural Resource Assessor 
Specialist A collaborator! 

Action Item: Please serve as a champion 
within your place of employment 

GIS Manager 

Transportation 
Engineer 

You 

Presenter Notes
Presentation Notes
Sean’s email to Empower stakeholder who can’t bring money but can bring and promote a voice of support for why new HD lidar is needed.Joes response - We (3DGeo) is the trunk of the tree (Joe’s analogy)



   

    

 

Next steps – Individual Role Review Minnesota Lidar Hub 

Lidar Hub 
• Serves as our lidar information 

portal 

• Visit often for updates 

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

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


      Call to action: Next steps – Individual Role Obtain 3DGeo Outreach & 
Education Materials 

Presenter Notes
Presentation Notes
The 3DGeo Committee is here to help!!We have a growing library of outreach and educational materials for you to learn more about lidar, the state plan, and the happenings of 3DGeo – or to support you teaching the subject(s) to someone else! There’s consistent need for outreach and education on the subject, and 3DGeo is always looking for assistance here. We need more applications and success stories, more information about how you value lidar and what the return on investment is, and more engagement in the creation of derived products. All of these key messages are what we need our leadership to understand and support – it takes a village!! 



    

    
    

 

   

 

 

Call to action: Next steps – Individual Role 

• Partners are NEEDED to help fund 
lidar 2023 spring lidar acquisition in 
the MN River West & East LABs!! 

• Check out the Lidar Plan & StoryMap 

• Stay in touch 
• Email us: lidar@state.mn.us 

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

• Join a 3DGeo Workgroup! 

mailto:lidar@state.mn.us
http://www.mngeo.state.mn.us/newsletter.html
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Call to action 

3DGeo Next Steps 

Establish Funding 
Partners 

Augus -

IGCE 
(Cost Estimate) 
Septembe -

BAA 
Grant Submission) 

October 1 -

FINALIZE FINANCIAL 
AGREEMENTS 

February -

Conduct 
Outreach 

Provide Final 
Cost Estimate to 
Funding Partners 

Partner 
Commitment 
(Attachment D) 

Task Order and 
USGS/Vendor 

Contract - goal 90 
days prior to 

collection 

Presenter Notes
Presentation Notes
At each step we are creating value



 

 

    

  

    

 

Call to action 

Your Next Steps 

• Learn more – Review Hub site 

• Share Information with Your Organization  – tree/hub/material 

• Serve as a Champion – Build momentum of support in your organization 

• Help Identify Funding Partners 

• Let 3DGeo Know You Would Like to be a Financial Partner 



 Questions & 
Discussion 



  

     

 

  

Thank You! 
From: 3D Geomatics Data Acquisition 

Today’s 3DGeo Presenters 

Sean 
Vaughn 
(MNIT DNR) 

Gerry 
Sjerven 
(MN Power) 

Colin 
Lee 

(MnDOT) 

Jennifer 
Corcoran 
(DNR Forestry) 

Alison 
Slaats 

(MNIT MnGeo, 
CGIO) 
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