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WHAT VCGI DOES

LEAD EMPOWERBUILD
Data access, 

visualization and use 
Development and 
use of Statewide 

Geographic Information 
System (GIS) and the 

Coordination it requires

Foundational 
Datasets.

Lidar one of many.



Overview

What is Lidar?
Point clouds
Derivatives
Resolution

Who uses Lidar?
And what for?

Accessing Lidar
Applications
Raw Data
Resources



Analog Relief Digital Relief

Aren’t y’all done mapping yet…?
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What is Lidar?
Point clouds
Derivatives
Resolution



Shooting lasers at the Earth. Getting points in return. Making useful data products from them.



SOURCE: WISER SURVEY AND MAPPING SOURCE: HARRIS GEOSPATIAL



Point Cloud

Understanding Lidar Derivatives
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Understanding Lidar Derivatives



Point Cloud

First Returns DSM

Ground Class DEM
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Interpolation

Interpolation

Understanding Lidar Derivatives



Point Cloud

First Returns DSM

Ground Class DEM

nDSM

Q
ue

ry Subtraction

Interpolation

Interpolation

…plus
• ASPECT
• CONTOURS
• HILLSHADE
• SLOPE

Understanding Lidar Derivatives



Understanding Lidar Derivatives



ONE LOCATION, MANY PRODUCT S

M A R L B O R O ,  V T D I G I T A L  E L E V A T I O N
M O D E L  ( D E M )

D I G I T A L  S U R F A C E
M O D E L  ( D S M )

N O R M A L I Z E D  D S M
( n D S M )

A S P E C T  ( A Z I M U T H ) “ B A R E  E A R T H ”
H I L L S H A D E

S L O P E 1  F O O T  C O N T O U R S



https://maps.vcgi.vermont.gov/lidarstatus/
Understanding Coverage



Statewide 2017
10m

Statewide 2009
30m

Statewide 2019
0.7m

National Elevation Dataset: Reported vertical accuracy= 8 ft. LIDAR QL2: Vertical accuracy= 3.6 in.

Understanding Lidar Resolution



Statewide 2017
10m DEM

2009
30m DEM

2019
0.7m DEM

Cell size 9688 sq ft Cell size 1078 sq ft Cell size 5.27 sq ft

1836x more detail

Understanding Lidar Resolution



Understanding Lidar
Resolution:
What’s Next?

Image: USGS



Who uses Lidar?
And what for?



Example Uses

• Agriculture
• Archeology & Historic 

Preservation
• Construction
• Dam Management
• Design
• Emergency Planning
• Energy/Communications 

Planning
• Erosion Assessment and 

Mitigation
• Evacuation Planning
• Farm-to-Plate Initiative

• Fire Fuel Models
• Flood plain Mapping 
• Flow Analysis
• Forestry, Biomass, & Vegetation 

Management
• Gully Detection
• Habitat Analysis
• Hazardous Spill Analysis
• Ice Jam Potential
• Land Cover Mapping
• Landslide Potential
• Line of Sight and Viewshed 

Analysis

• Riparian Buffer Mapping and 
Protection

• Shoreline Erosion
• Soils Mapping
• Solar and Wind Energy Suitability
• Stormwater analysis and design
• Timber Volume
• Town Planning
• Transportation Infrastructure
• Updating FIRM to DFIRM
• …and more
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CIR Imagery

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea

Global Foundries

Williston Hill

BTV Airport

UVM

Richmond
Bolton Valley

Access



CLR Imagery +
Lidar Hillshade

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



DEM - Shaded 
Relief

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



DEM - Shaded 
Relief; Detail

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



CIR + DEM

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



CIR + DEM + 
Hydro

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



CIR + DEM + 
Hydro + Contours

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



CIR + DEM + 
Hydro + Contours 
+ Infrastructure

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



Former Extent
Champlain Sea

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



Former Extent
Lower Fort Ann

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



Former Extent
Upper Fort Ann

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



Former Extent
Lake Coveville

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea



Former Extent
Lake Coveville

GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea

Global Foundries

Williston Hill

BTV Airport

UVM

Richmond
Bolton Valley

Access



GEOLOGY:
Glacial Lakes
And the 
Champlain
Sea

Champlain Sea 
through
Lake Coveville

Williston Hill



https://geodata.vermont.gov/datasets/VTANR::glacial-lakes-and-the-champlain-sea/about

IMAGE: COLIN DOWEY, ANR

https://geodata.vermont.gov/datasets/VTANR::glacial-lakes-and-the-champlain-sea/about


FLOODING:
Managing Risk
Exposure



Montgomery
Center

Montgomery

Trout River

FLOODING:
Managing Risk
Exposure



FLOODING:
Managing Risk
Exposure

FEMA’s
NFHL (DFIRM’s)

Regulatory 
Floodway Zone AE

1% Annual Chance 
Flood - Zone AE

0.2% Annual 
Chance Flood -
Zone X
(not shown)



FLOODING:
Managing Risk
Exposure

UVM’s
Lidar-aided Flood 
Inundation Layer 
(2022)



FLOODING:
Managing Risk
Exposure

UVM’s
Lidar-aided Flood 
Inundation Layer 
(2022)



FLOODING:
Managing Risk
Exposure

UVM’s
Lidar-aided Flood 
Inundation Layer 
(2022)

https://vcgi.vermont.gov/data-release/lake-
champlain-basin-lidar-informed-flood-inundation-
layer-now-available

https://vcgi.vermont.gov/data-release/lake-champlain-basin-lidar-informed-flood-inundation-layer-now-available


FORESTRY &
NATURAL 
RESOURCES
nDSM for 
Elevation



https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html

nDSM

DEM

https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html


https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html

nDSM

DEM

https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html


FORESTRY &
NATURAL 
RESOURCES
DSM/nDSM for 3D 
Feature 
Extraction/Creation
(Trees)“…a test that covers just 

over a 1,000 square miles 
out of Vermont’s 9,616 mi², 
it’s over 54 million 
trees. The U.S. Forest 
Service estimates Vermont 
has about 3.4 billion live 
trees that are at least 1 
inch in diameter…”

“[because you] have 
statewide lidar…”



Accessing Lidar
Applications
Raw Data
Resources



Theme/
Task

What’s My 
Elevation?
Beneath the Trees

FindersLidar Finder

Viewers
VT Interactive 
Map Viewer
ANR Atlas

Desktop
QGIS

ArcGIS

Types of Apps



Theme/
Task

What’s My 
Elevation?
Beneath the Trees

FindersLidar Finder

Viewers
VT Interactive 
Map Viewer
ANR Atlas

Desktop
QGIS

ArcGIS

Types of Apps



Theme/
Task
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Beneath the Trees App Link

https://vcgi.maps.arcgis.com/apps/StorytellingSwipe/index.html?appid=6eb2006f3748490cb052f3b9129296fc


IMV

VT Interactive Map Viewer

https://maps.vermont.gov/vcgi/html5viewer/?viewer=vtmapviewer


VT Interactive Map Viewer

https://maps.vermont.gov/vcgi/html5viewer/?viewer=vtmapviewer


lidar-derived layers





adjust transparency



high resolution land cover



parcels
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So I can toggle layers 
on and off. 

Is that it?

https://unsplash.com/@lucambro?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


https://doc.arcgis.com/en/arcgis-online/get-started/create-account.htm

https://doc.arcgis.com/en/arcgis-online/get-started/create-account.htm












edit/delete point



select coordinate system



shapefile

map imageprintable version



get a link that will open 
to your map

under home tab – select share



• It’s a viewer. Not a full-fledged GIS solution.
• Not really a digitization platform
• Or Cartographic platform
• Or Geoprocessing/analytic platform
• Or Data management platform…

• Kitchen sink app. That has pros/cons.
• Layers mostly pre-loaded. Custom use lends itself to other 

applications, including—gasp!—desktop GIS.
• Suited for trial/error: you won’t break anything!

IMV Caveats



Raw Data Products

geodata.vermont.gov/pages/elevation



• Vermont Lidar Program
• Lidar FAQ’s
• VT Interactive Map Viewer
• ANR Natural Resources Atlas
• Beneath the Trees App
• What’s My Elevation App
• VT Open Geodata Portal 

Elevation Page (Raw Data 
Access)

• VT Lidar Status App
• VT Lidar Finder App
• VCGI News and Announcements 

(e.g., new data release notice)
• Learning Resources (for going 

further on your own)

Linked Resources

Imagery ParcelsElevation

https://vcgi.vermont.gov/data-and-programs/lidar-program
https://vcgi.vermont.gov/resources/frequently-asked-questions/lidar-program-faqs
https://maps.vermont.gov/vcgi/html5viewer/?viewer=vtmapviewer
https://anrmaps.vermont.gov/websites/anra5/
https://vcgi.maps.arcgis.com/apps/StorytellingSwipe/index.html?appid=6eb2006f3748490cb052f3b9129296fc
https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html
https://geodata.vermont.gov/pages/elevation
https://maps.vcgi.vermont.gov/lidarstatus/
https://maps.vcgi.vermont.gov/LidarFinder/
https://vcgi.vermont.gov/articles
https://vcgi.vermont.gov/resources/how-and-education-resources
https://vcgi.vermont.gov/data-and-programs/lidar-program
https://vcgi.vermont.gov/data-and-programs/parcel-program
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